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Increasing numbers of children are being born through egg donation and thus do not share a genetic relation-
ship with their mother. Parent–infant relationship quality was examined in 85 egg donation families and a
comparison group of 65 in vitro fertilization families (infant M = 11 months). Standardized interview and
observational measures were used to assess mother–infant and father–infant relationship quality at the repre-
sentational and behavioral levels. Few differences were found between family types in parents’ representa-
tions of the parent–infant relationship. Differences were found between family types in the observational
assessment of mother–infant relationship quality, indicating less optimal interactions in egg donation families.
Findings suggest that egg donation families function well in infancy overall, but there may be subtle yet
meaningful differences in mother–infant interaction quality.

Egg donation is an increasingly common fertility
treatment used by women who are unable to con-
ceive using their own eggs (Lutjen et al., 1984). In
cases of heterosexual couples using egg donation,
an embryo is created using a donor egg and the
father’s sperm. The resulting child is thus geneti-
cally related to the father but not to the mother
who raises the child. Egg donation is particularly
widely used in the United States, with over 3,000
live births resulting from fresh donor egg cycles
started in 2015, of which 27% were twin births
(Centers for Disease Control and Prevention, 2017).
In the United Kingdom, over 1,400 babies were
born following treatment with in vitro fertilization
(IVF) and donor eggs in 2016, with just over half of
these cycles undertaken by women aged 40 or over
(Human Fertilisation and Embryology Authority,
2018).

Despite its growing popularity as a family-build-
ing option, little is known about the quality of par-
ent–child relationships in families formed in this
way. Empirical evidence on family functioning in
egg donation families has come almost exclusively
from two longitudinal studies. The European Study
of Assisted Reproduction Families compared egg
donation, sperm donation, IVF, and adoptive fami-
lies when children were aged 3–8 (Golombok, Mur-
ray, Brinsden, & Abdalla, 1999) and 12 years
(Murray, MacCallum, & Golombok, 2006). The UK
Longitudinal Study of Assisted Reproduction Fami-
lies compared family functioning in egg donation,
sperm donation, and natural conception families
when children were aged 1, 2, 3, 7, 10, and 14 years
(Golombok, Blake, Casey, Roman, & Jadva, 2013;
Golombok, Ilioi, Blake, Roman, & Jadva, 2017;
Golombok, Jadva, Lycett, Murray, & MacCallum,
2005; Golombok et al., 2004, 2006, 2011). Both stud-
ies found egg donation families to be functioning
well in terms of quality of parenting, parents’ psy-
chological health, and child adjustment, although
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both relied on parents’ interview data as a means
of assessing parent–child relationship quality dur-
ing early phases of the studies and included no
observational assessments of parent–child interac-
tions before age 7. Thus, evidence using in-depth
measures of parent–child relationships in the earlier
years remains limited.

Infancy has been a focus of developmental psy-
chology for over half a century, with the quality of
the parent–infant attachment relationship identified
as a crucial factor in influencing child socioemotional
development across a range of outcomes (Bowlby,
1982), including externalizing psychopathology
(Fearon, Bakermans-Kranenburg, van IJzendoorn,
Lapsley, & Roisman, 2010) and social competence
(Groh, Fearon, van IJzendoorn, Bakermans-Kranen-
burg, & Roisman, 2017). Factors identified as impor-
tant antecedents of individual differences in
attachment security include parental sensitivity, par-
ental reflective functioning, and parental representa-
tions of the parent–child relationship.

Parental sensitivity, defined as a parent’s ability
to accurately perceive and interpret their child’s
cues and respond appropriately to these signals
(Ainsworth, Blehar, Waters, & Wall, 1978), has been
confirmed in meta-analyses as playing a causal role
in the development of both mother–infant and
father–infant attachment security (Verhage et al.,
2016). A growing body of work has suggested that
parental reflective functioning (Slade, 2005)—a par-
ent’s ability to reflect on their own and their child’s
mental states and link them to their own and their
child’s behaviors—may underlie a parent’s ability
to provide sensitive care to their infant (Stacks
et al., 2014). In low-risk samples of mothers, reflec-
tive functioning has been found to be associated
with infant–mother attachment security (Slade,
Grienenberger, Bernbach, Levy, & Locker, 2005)
and parenting behaviors (Rosenblum, McDonough,
Sameroff, & Muzik, 2008). To date, no studies have
examined parental reflective functioning in fathers
with infants.

Parental representations of the parent–child rela-
tionship—a set of specific expectations about how
their child will interact with them—are also thought
to be fundamental to the development of the caregiv-
ing relationship (George & Solomon, 1996). These
representational models determine access to particu-
lar feelings and thoughts about the child and guide
parents’ behaviors and expectations within the rela-
tionship (Slade, Belsky, Aber, & Phelps, 1999).
Mothers’ representations of the mother–infant rela-
tionship have been found to be related to infant–
mother attachment security in nonclinical samples

(Zeanah, Benoit, Hirshberg, Barton, & Regan, 1994)
and to parent and infant interactive behaviors (Korja
et al., 2010; Rosenblum, McDonough, Muzik, Miller,
& Sameroff, 2002). Similarly, fathers’ attachment rep-
resentations of the infant at 6 months predicted the
quality of father–infant interaction at 24 months
(Hall et al., 2014). The only study to examine egg
donation parents’ representations of the parent–child
relationship did so when children were aged 2
(Golombok et al., 2005). Egg donation mothers were
found to represent the relationship as higher in joy,
compared with sperm donation and natural concep-
tion mothers, and lower in overprotectiveness than
sperm donation mothers. No group differences were
found in fathers’ representations of the father–child
relationship.

Concerns about the parent–infant relationship in
egg donation families have centered primarily on
the absence of a genetic connection between the
mother and child. These concerns have arisen lar-
gely from dominant Euro-American societal narra-
tives which prioritize genetic ties over social
relatedness in the creation and maintenance of kin
relationships (Freeman, 2014), with survey data
consistently finding that Euro-American heterosex-
ual couples demonstrate a preference for genetically
related families over families built through other
means (Daniluk & Koert, 2012).

Although adoption and egg donation differ in
several fundamental ways, first that egg donation
infants are born into the families who raise them,
and second, that egg donation mothers give birth
to their child, research on the transition to adoptive
parenthood offers a useful reference point in so far
as it highlights the early challenges and complexi-
ties involved in preparing for, and parenting, a
genetically unrelated child. Within both the clinical
literature on infertility and the adoption literature,
the decision to pursue nongenetic parenthood is
commonly framed as involving a loss of an imag-
ined genetically related child (Cudmore, 2005; Dani-
luk & Hurtig-Mitchell, 2003) and a reconstruction
of conceptualizations of parenthood (Goldberg,
Downing, & Richardson, 2009).

The decision to adopt may provide couples with a
renewed sense of hope, purpose, and fulfillment
(Daniluk & Hurtig-Mitchell, 2003), and in terms of
later attachment security, few differences have been
found between early-adopted infants and their non-
adopted peers (van den Dries, Juffer, van IJzendoorn,
& Bakermans-Kranenburg, 2009). However, the per-
iod of transition to adoptive parenthood may present
parents with specific challenges, including uncertain-
ties around parental role definition (Kirk, 1964),
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feeling additional pressure to be “perfect parents”
having waited so long for parenthood, and a lack of
social support (McKay & Ross, 2010). In a study of 90
adoptive parents 2 years after placement, one-third
of parents reported a slow or “challenging” initial
bonding process with their child, attributed to factors
including the suddenness of the transition to parent-
hood and not feeling entitled to parent the child
(Goldberg, Moyer, & Kinkler, 2013). Adoption-
related stigma is also a common experience for many
new adoptive parents (Goldberg, Kinkler, & Hines,
2011). Although in egg donation families it is only
the mother who lacks a genetic link to her child,
fathers through egg donation may also be affected by
stigma associated with nongenetic parenthood. Stud-
ies of assisted reproduction parents consistently find
that many genetically related parents choose not to
disclose donor conception to the child for fear of dif-
ficulties in the relationship between the child and the
genetically unrelated parent, suggesting that genetic
parents are not immune from concerns about stigma-
tization (Golombok et al., 2004).

In addition to having to consider the signifi-
cance of parenting a genetically unrelated child,
new egg donation parents are also likely to have
experienced an extended period of infertility and
fertility treatment prior to parenthood. Studies
examining the effects of fertility treatment on
mother–infant relationship quality have found few
differences between families created through IVF
and natural conception families (Gibson, Ungerer,
McMahon, Leslie, & Saunders, 2000). However,
there are suggestions of a cumulative effect of
repeated treatment cycles on mothers’ sense of
self-efficacy with their infants at 4 months (McMa-
hon, Ungerer, Tennant, & Saunders, 1997). Studies
examining the emotional consequences of fertility
treatment have suggested that when pregnancy is
achieved after a long period of treatment, couples
may not have had any opportunity to restore their
psychological reserves before beginning the transi-
tion to parenthood and that negative feelings
related to infertility could persist into the first year
(Redshaw, Hockley, & Davidson, 2007). That
repeated IVF cycles may have a cumulative nega-
tive effect on adjustment to parenthood is of par-
ticular relevance to egg donation families, who are
likely to have experienced more treatment cycles
than IVF parents, and have been identified as
experiencing high levels of distress while awaiting
treatment (Carter et al., 2011).

Since the removal of donor anonymity in the
United Kingdom in 2005, patients pursuing egg
donation treatment choose between identity-release

donation (where the donor is unknown to the recip-
ient, but any resultant child may access identifying
donor information at age 18) or known donation
(where the donor is known to the recipient, e.g., a
sister). A trend away from anonymous donation,
and toward recommending identity-release dona-
tion, has also been found among American fertility
professionals (Speier, 2017). Identity-release dona-
tion may pose distinct challenges to the parent–in-
fant relationship, and its effects on family
functioning in the current generation of egg dona-
tion families are unknown as all previous studies of
egg donation families have comprised those who
used either anonymous or known donation.

Egg donation parents reported choosing anony-
mous donation (i.e., where the donor’s identity will
never be known) over known donation as it
enabled them to establish clear psychological
boundaries between the donor and recipient family,
minimize the link between the donor and child,
and protect the mother–child relationship (Laruelle,
Place, Demeestere, Englert, & Delbaere, 2011).
Known donation, in contrast, was viewed as com-
plicating the donor–child relationship and under-
mining the recipient’s ability to feel secure in her
role of mother (Greenfeld & Klock, 2004). Identity-
release donation occupies an uncertain middle
ground between anonymous and known donation,
in that recipients know little about the donor at the
time of treatment, but they, and their child, will
have access to identifying information, and poten-
tially contact, with the donor in the future. Given
that anonymous donation is often chosen by par-
ents due to the wish to establish explicit boundaries
between the donor and recipient family, and to
help the mother feel secure in her parenting role, it
could be argued that identity-release donation may
be viewed as a less secure and reassuring option, as
it removes the explicit boundaries provided by
anonymous donation, both psychologically and in
practical terms. It is possible that identity-release
donation may negatively influence family function-
ing as the donor may be perceived as an ongoing
presence within the family, thus posing a threat to
the mother–child relationship (Lampic, Svanberg, &
Sydsj€o, 2014), or by the prospect of identity-release
adding an extra layer of complexity to parents’ dis-
closure decisions (Freeman, Zadeh, Smith, &
Golombok, 2016). These concerns may affect par-
ents’ thoughts and feelings about their parental
role, in particular their sense of entitlement and
confidence in their position as the child’s parents
and the future security of their family unit but may
be particularly salient for mothers.
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Little research on egg donation families has
examined family functioning using observational
or representational measures of the quality of the
parent–child relationship, and none has done so
in infancy. This study offers the first assessment
of the quality of parent–infant relationships in
families formed through egg donation and the
first study worldwide of egg donation families
who have used identity-release donation.
Although egg donation families have generally
been found to be functioning well in early child-
hood when assessed using interview measures of
family functioning, representational and observa-
tional measures may offer more detailed informa-
tion about the quality of the parent–infant
relationship. It is likely that the transition to par-
enthood is a time at which egg donation parents
may be most affected by the mother’s adjustment
to nongenetic parenthood, their earlier experiences
of fertility treatment, and any concerns about the
lack of donor anonymity. It was, thus, hypothe-
sized that egg donation mothers and fathers
would show poorer parent–infant relationship
quality when assessed at both the representational
and behavioral levels, in comparison with IVF
families in which both parents were genetically
related to the child.

Method

Participants

Eighty-five families (85 mothers, 67 fathers) cre-
ated through egg donation and IVF and a compar-
ison group of 65 families (65 mothers, 38 fathers)
created through IVF using the parents’ own game-
tes participated in the study. Infants were aged 6–
18 months. Of the egg donation families, 73 had
used identity-release donation and 12 had used
known donation. Families were recruited through
12 fertility clinics in the United Kingdom. In order
to maintain confidentiality, all families were ini-
tially contacted by the clinics and invited to send
their contact details to the researchers in order to
receive further information about the study. Clinics
were asked to write to two-parent heterosexual
families with a child born in the previous 3–
12 months, conceived through privately funded IVF
treatment. Four hundred nineteen families were
contacted and 190 returned contact details to the
researchers, giving a response rate of 45%. Of the
110 egg donation families who returned contact
details, 99 were eligible for the study, of whom 85
participated, giving a participation rate of 86%.

Eighty IVF families returned contact details, of
whom 72 were eligible. Of those, 63 families partici-
pated in the study, giving a participation rate of
88%. Two additional IVF families were recruited
through snowballing.

Families with twins were included in the study,
first, in order not to unnecessarily restrict the sam-
ple size of this hard-to-reach population, and sec-
ond because multiple pregnancies are a common
outcome of fertility treatment (Human Fertilisation
and Embryology Authority, 2018).

As shown in Table 1, there was a significant
difference between family types in mothers’ age, t
(148) = 7.87, p < .001, reflecting the older age of
egg donation mothers (M = 42.45 years) than IVF
mothers (M = 36.95 years). Egg donation fathers
(M = 43.26 years) were also significantly older than
IVF fathers (M = 40.35 years), t(148) = 2.87,
p = .01.

There was a significant difference between
groups in the child’s age, t(148) = 4.88, p < .001,
with egg donation infants (M = 11.34 months) older
than IVF infants (M = 9.68 months). There were
similar proportions of male and female infants in
each family type, v2(1) = 0.45, p = .50, and similar
proportions of twins in each group, v2(1) = 0.01,
p = .94. A significantly higher proportion of egg
donation children had no siblings, v2(1) = 21.73,
p < .001.

The majority of mothers (133, 96%) and fathers
(127, 93%) identified their ethnic group as “white
British/white Irish.” There was no significant differ-
ence between family types in the length of parents’
relationships, t(148) = 0.21, p = .83, mothers’ educa-
tional level, v2(1) = 0.43, p = .51, or fathers’ educa-
tional level, v2(1) = 0.15, p = .71.

Families also differed significantly in their fertil-
ity treatment history. Egg donation parents had
been trying to conceive the target child for longer
than IVF parents (U = 1,433.00, p < .001) and had
undergone more IVF cycles (U = 1,558.00, p < .001).

Procedure

One of two psychologists visited the families at
home, and written informed consent was obtained
from each parent. Each parent was administered a
video-recorded observational assessment of parent–
child interaction and an audio-recorded standard-
ized interview that lasted approximately 1.5 hr.
Ethical approval was granted by the University of
Cambridge Psychology Research Ethics Committee.
Data were collected between October 2013 and June
2015.
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Measures

The Quality of the Parent–Infant Relationship

The quality of the parent–infant relationship was
assessed using (a) a representational measure of the
parent–infant relationship and (b) an observational
measure of parent–infant interaction.

Representational Measure

Mothers and fathers were interviewed separately
using an adaptation of the Parent Development
Interview (PDI; Aber, Slade, Berger, Bresgi, &
Kaplan, 1985), adapted by Henderson, Steele, and
Hillman (2007). The PDI is a semistructured inter-
view that assesses parents’ representations of the
parent–child relationship. The PDI is derived from
attachment theory and is based on the view that a
parent’s feelings and thoughts about their child
influence their parenting behaviors. Parents are
asked to describe themselves as a parent, their
child, and their own and their child’s experiences in
moments of relatedness and interaction.

PDIs were transcribed verbatim and coded using
a system developed by Henderson et al. (2007)
which yields codes for the parent’s representation
of themself as a parent (parent affective experience
codes), the parent’s representation of the child
(child affective experience codes), and reflective
functioning.

The parent affective experience codes were (a) de-
gree of anger, measuring the degree to which the
parent is angry in the relationship (rated from 1
“none/minimal anger felt” to 4 “high anger felt”;
(b) expression of anger, measuring the extent to
which expressions of anger are present in the rela-
tionship (rated from 1 “no/minimal anger shown”
to 4 “high anger shown”); (c) need for support,
assessing the parent’s acknowledgment of need for
support (rated from 1 “none/minimal feelings of
needing support” to 4 “high feelings of needing
support”); (d) satisfaction with available support,
assessing satisfaction with the level of support
available to them (rated from 1 “no/minimal satis-
faction” to 4 “high satisfaction”); (e) guilt, measur-
ing the extent to which parental guilt is present in
the relationship (rated from 1 “none/minimal guilt”
to 4 “high guilt”); (f) joy/pleasure, assessing the par-
ent’s ability to express feelings of joy in relationship
to and with the child (rated from 1 “none/minimal
acknowledgment of joy” to 4 “high acknowledg-
ment of joy”); (g) competence, measuring how well
the parent is coping with the child (rated from 1
“low competence” to 4 “high competence”); (h) par-
ental confidence, assessing the parent’s sense of their
own competence (rated from 1 “none/minimal con-
fidence” to 4 “high confidence”); (i) level of child
focus, measuring the degree to which the parent is
focused on the needs of the child as compared with
their own emotional needs (rated from 1 “none/
minimal level of child focus” to 4 “high level of
child focus”); (j) disappointment/despair, assessing the

Table 1
Family Sociodemographic and Fertility Treatment Characteristics by
Family Type

Egg dona-
tion

(N = 85)
IVF

(N = 65)
Independent sam-

ples t test

M SD M SD t p d

Mother’s age
(years)

42.45 4.27 36.95 4.20 7.87 < .001 1.30

Father’s age
(years)

43.26 6.23 40.35 6.02 2.87 .01 0.47

Child’s age
(months)

11.34 2.15 9.68 1.97 4.88 < .001 0.80

Relationship
(years)

12.06 5.25 11.89 4.70 0.21 .83 0.03

N (%) N (%)

Chi-square

v2 df p

Sex of child
Female 40 (47) 27 (42) 0.45 1 .50
Male 45 (53) 38 (58)

Multiple rate
Singleton 73 (86) 56 (86) 0.01 1 .94
Twin pair 12 (14) 9 (14)

No. of siblings
0 60 (71) 21 (32) 21.73 1 < .001
1 or more 25 (29) 44 (68)

Mother’s education
School education 20 (27) 20 (32) 0.43 1 .51
Higher education 55 (73) 43 (68)

Father’s education
School education 27 (36) 21 (33) 0.15 1 .70
Higher education 47 (64) 42 (67)

M SD M SD

Mann–Whitney U test

U p d

Fertility treatment
Decision to
have child
(years)

6.41 2.97 4.15 2.64 1,433.00 < .001 0.90

No. IVF
cycles to
conceive
child

3.32 2.22 1.78 1.15 1,558.00 < .001 0.80

Note. IVF = in vitro fertilization.
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extent to which the parent expresses disappoint-
ment with being a parent (rated from 1 “none/min-
imal disappointment” to 4 “high despair”); (k)
warmth, measuring the amount of warmth the par-
ent feels toward the child (rated from 1 “none/min-
imal warmth” to 4 “high warmth”); (l) attachment
awareness and promotion, assessing the parent’s
understanding of the attachment issues for their
child and their ability to behave in ways that will
promote the child’s attachment to them (rated from
1 “none/minimal attachment awareness” to 4 “high
attachment awareness”); (m) hostility, measuring
hostile feelings toward the child (rated from 1
“none/minimal hostility” to 4 “high hostility”).

The child affective experience codes, used to
assess the parent’s representation of the child, were
(a) child anger, assessing the degree to which the par-
ent represents the child as experiencing or expressing
anger (rated from 1 “none/minimal child anger” to 4
“high child anger”); (b) child happiness, measuring the
degree to which the parent represents the child as
happy and contented as distinct from the parent–
child relationship (rated from 1 “none/minimal child
happiness” to 4 “high child happiness”); (c) child con-
trolling/manipulating, assessing the degree to which
the parent represents the child as attempting to con-
trol the parent and their interactions (rated from 1
“none/minimal child controlling/manipulating” to 4
“high child controlling/manipulating”); (d) child
affection, measuring the extent to which the child
shows and accepts physical affection in relation to
the parent (rated from 1 “none/minimal child affec-
tion” to 4 “high child affection”); (e) child rejection,
assessing the extent to which the parent feels rejected
by the child either emotionally or practically (rated
from 1 “none/minimal child rejection” to 4 “high
child rejection”).

Global codes included (a) parental reflective func-
tioning, measuring the extent to which the parent
can reflect on the child and the relationship (rated
from 1 “none/minimal reflection” to 4 “high reflec-
tion”); (b) coherence, assessing the overall coherency
of ideation and feeling in the parent’s representa-
tion of the child (rated from 1 “none/minimal
coherence” to 4 “high coherence”); (c) richness of
perceptions, measuring the poverty or richness of the
caregiver’s perceptions of the child and the relation-
ship with the child (rated from 1 “no/minimal rich-
ness of perception” to 4 “high richness of
perception”).

To establish interrater reliability, 49 (33%) ran-
domly selected mothers’ transcripts were coded by
a second rater. Intraclass correlation coefficients
ranged from .79 to .99.

Observational Measure

A free play task was used to obtain an observa-
tional assessment of mother–infant and father–in-
fant interaction. Each parent was instructed to play
with the infant for 10 min in whatever manner and
using whichever toys, they used when they usually
played together. The session was video recorded
and coded using the fourth edition of the Emotional
Availability (EA) Scales (Biringen, 2008). EA refers
to the capacity of a dyad to share an emotionally
healthy relationship and is a concept founded in
attachment theory. An EA framework (as opera-
tionalized by the EA scales) broadens the concept
to include “emotional” and “dyadic” features of the
relationship, partly by including codes that capture
the infant’s contribution to the relational interaction.
The measure has been found to be reliable and
valid across contexts, and has been consistently pre-
dictive of attachment categories, regardless of the
context of EA assessment (Biringen, Derscheid, Vlie-
gen, Closson, & Easterbrooks, 2014).

The coding scheme includes scales measuring the
behavior and affect of the parent and the infant.
The parent was coded on four dimensions. Sensitiv-
ity focuses on dyadic expressions of emotions and
is a measure of emotional sensitivity as well as
behavioral sensitivity. The scale assesses the appro-
priateness of the parent’s affect, clarity of percep-
tions and appropriate responding to the infant’s
signals, flexibility of attention and behavior, attune-
ment to timing, ability to resolve conflicts, and par-
ental acceptance of the infant. Structuring assesses
the extent to which the parent appropriately guides,
supports learning, and scaffolds the infant’s activi-
ties in a way that engages the infant in sustained
interactions, while permitting a degree of auton-
omy, meeting the infant at their current level of
understanding and using verbal and nonverbal
strategies. Nonintrusiveness measures the parent’s
ability to follow the infant’s lead during play with-
out interfering, overdirecting, and overstimulating.
Nonhostility assesses the parent’s ability to regulate
their own negative emotions and avoid expressing
covert hostility (e.g., boredom, frustration) or overt
hostility (e.g., aggression, negative statements) to
the infant. The infant was coded on two dimen-
sions. Child responsiveness to the parent assesses the
infant’s emotional and behavioral responsiveness to
the parent and considers the infant’s affect, their
responsiveness, age-appropriate autonomy seeking,
physical positioning, lack of overresponsiveness,
and avoidance. Child involvement of the parent mea-
sures the infant’s ability to involve the parent in the

1338 Imrie, Jadva, Fishel, and Golombok



interaction and considers the infant’s attempts to
initiate interaction and any evasiveness apparent
from body language, gaze, or a lack of engagement.

Each EA dimension includes seven items. Two
items are coded on 7-point scales (from 1 nonopti-
mal to 7 optimal), and five items are coded on 3-
point scales (from 1 nonoptimal to 3 optimal). Scores
for all items on each dimension are summed
to give a Total Score out of 29 on each dimen-
sion, with higher scores indicating more optimal
functioning.

To establish interrater reliability, 45 (33%) ran-
domly selected mothers’ videos were coded by a
second rater. The intraclass correlation coefficients
for sensitivity, structuring, nonintrusiveness, nonhostil-
ity, child responsiveness, and child involvement were
.94, .85, .94, .88, .93 and .82, respectively.

Analysis Plan

Differences between family types on outcome
variables were assessed using multivariate analyses
of variance (MANOVAs) and independent samples
t tests. For MANOVAs, correlations between depen-
dent variables were carried out to check for multi-
collinearity, and the assumption of homogeneity of
variance–covariance matrices was tested using
Box’s test.

Covariates

Egg donation and IVF families differed in sev-
eral demographic (mother’s age, father’s age,
number of children) and fertility treatment vari-
ables (number of years since started trying to con-
ceive the child, number of IVF cycles). Typically
these variables would be included in the analyses
as covariates. However, in the current sample,
these variables are systematically related to the
defining characteristics of the group. For example,
egg donation parents are known to be older par-
ents (Golombok et al., 2005). As such, the poten-
tial covariates were viewed as a meaningful,
substantial part of the analysis (Miller & Chap-
man, 2001) and were not included as covariates.
Only where a significant difference was found
between groups in an outcome variable, and a
significant relation existed between a covariate
and the outcome variable, was a covariate used.
Covariates were used in these cases to gain a
greater understanding of whether the difference
between groups genuinely reflected the effect of
family type or could be explained instead by one
of the covariates.

The age of the child differed significantly
between family types, and this was an artifact of
the recruitment process rather than a defining char-
acteristic of the groups. Correlations were carried
out to establish whether any relations existed
between child age and the outcome variables.
Where significant relations existed, child’s age was
controlled for in the analyses. Child’s age was posi-
tively correlated with scores on the following vari-
ables: PDI child anger (mothers’ and fathers’
ratings), PDI child controlling (mothers’ and
fathers’ ratings), EA Mother Structuring, EA Mother
Nonintrusiveness, EA Child Responsiveness (with
mother), and EA Child Involvement (with mother).

Twin Data

One twin was randomly selected for data analy-
sis. However, in order to check that the inclusion of
twin data was not significantly altering the find-
ings, all analyses were rerun without the twin data
and are also presented.

Results

Quality of Mother–Infant Relationship: Representation
of Relationship

Representations of Self as a Parent

The PDI Parent Affective Experience variables
were entered into a multivariate analysis of vari-
ance (MANOVA). Pillai’s trace was significant, F(1,
146) = 1.93, p = .03. Univariate tests revealed a sig-
nificant difference between family types for confi-
dence, F(1, 146) = 5.09, p = .03, d = �0.38, reflecting
lower levels of confidence among egg donation
mothers than IVF mothers. Univariate tests for all
other variables were nonsignificant (Table 2).

In order to examine whether differences between
family types in mothers’ confidence in their parent-
ing ability may have resulted from differences in
demographic or fertility treatment variables, covari-
ates were examined. The only variable that
approached a significant correlation with confi-
dence was mother’s age (r = �.15, p = .07).
Mother’s age was added as a covariate to determine
whether the difference in mothers’ representations
of their levels of confidence was a genuine effect of
family type. With mother’s age in the analysis, the
test was no longer significant, F(1, 145) = 2.23,
p = .14, indicating that egg donation mothers’ rep-
resentations of themselves as less confident parents
was associated with their older age.
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Representations of the Child

The PDI Child Affective Experience variables
were entered into a multivariate analysis of covari-
ance (MANCOVA), with child age included as a
covariate. The MANCOVA was nonsignificant, F(1,
145) = 1.13, p = .35. Mothers did not differ in their
representations of child anger, happiness, control,
affection, or rejection (Table 2).

Global Codes

The PDI global codes were analyzed using inde-
pendent samples t tests. The t tests were nonsignifi-
cant for all of the global codes (Table 2). Egg

donation and IVF mothers did not differ in their
levels of reflective functioning, the coherence of their
representations, or their richness of perceptions.

Quality of Father–Infant Relationship: Representation of
Relationship

Representations of Self as a Parent

Fathers’ PDI Parent Affective Experience vari-
ables were entered into a MANOVA. Pillai’s trace
was nonsignificant, F(1, 100) = 0.57, p = .87. Egg
donation and IVF fathers did not differ in any of
variables assessing their representations of them-
selves as a parent (Table 3).

Table 2
Means, SD, F, p, d, and 95% CI Values for Comparisons of Mothers’ Parent Development Interview Scores Between Family Types

Egg donation
(N = 85) IVF (N = 63)

F(1, 146) p d 95% CIM SD M SD

Representation: self
Degree of anger 1.66 0.56 1.68 0.58 0.03 .87 �0.04 [�0.36, 0.29]
Expression of anger 1.27 0.47 1.34 0.55 0.84 .36 �0.14 [�0.47, 0.19]
Support: level of need 1.87 0.58 1.98 0.58 1.53 .22 �0.19 [�0.52, 0.14]
Support: satisfaction 3.58 0.59 3.68 0.51 1.31 .25 �0.18 [�0.51, 0.15]
Guilt 1.77 0.64 1.93 0.57 2.59 .11 �0.26 [�0.59, 0.07]
Joy 3.50 0.51 3.55 0.57 0.28 .60 �0.09 [�0.42, 0.23]
Competence 3.41 0.53 3.43 0.53 0.07 .80 �0.04 [�0.36, 0.29]
Confidence 3.23 0.60 3.44 0.49 5.09 .03 �0.38 [�0.71, �0.05]
Level of child focus 3.34 0.65 3.41 0.63 0.42 .52 �0.11 [�0.44, 0.22]
Disappointment 1.08 0.33 1.13 0.46 0.47 .49 �0.13 [�0.45, 0.20]
Warmth 3.55 0.52 3.57 0.57 0.04 .84 �0.04 [�0.36, 0.29]
Attachment awareness 3.35 0.52 3.40 0.60 0.30 .59 �0.09 [�0.42, 0.24]
Hostility 1.04 0.15 1.04 0.19 0.03 .87 0 [�0.33, 0.33]

EMM SE EMM SE F(1, 145) p d 95% CI

Representation: child
Child aggression 1.40 .05 1.43 .06 0.13 .72 �0.06 [�0.39, 0.26]
Child happiness 3.43 .06 3.60 .07 3.36 .07 �0.31 [�0.63, 0.02]
Child controlling 1.35 .05 1.26 .05 1.40 .24 0.21 [�0.12, 0.53]
Child affectionate 3.43 .07 3.52 .08 0.60 .44 �0.14 [�0.47, 0.19]
Child rejecting 1.07 .03 1.09 .04 0.10 .76 �0.07 [�0.39, 0.26]

M SD M SD t(146) p d 95% CI

Global codes
Reflective functioning 3.14 0.66 3.28 0.51 �1.49a .14 �0.23 [�0.56, 0.09]
Coherence 3.39 0.56 3.44 0.52 �0.53 .60 �0.09 [�0.42, 0.23]
Richness of perceptions 3.25 0.69 3.31 0.62 �0.57 .57 �0.09 [�0.42, 0.24]

Note. IVF = in vitro fertilization; EMM = estimated marginal means.
adf = 145.75.
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Representations of the Child

The PDI Child Affective Experience variables
were analyzed using a MANCOVA, with child’s
age included as a covariate. Pillai’s trace was non-
significant, F(1, 99) = 0.34, p = .89. Fathers in egg
donation and IVF families did not differ on any of
the representation of the child variables (Table 3).

Global Codes

Fathers’ global codes were analyzed using inde-
pendent samples t tests. The t tests were nonsignifi-
cant for all of the codes. Fathers in egg donation
and IVF families did not differ in their levels of
reflective functioning, the coherence of their

representations, or their richness of perceptions
(Table 3).

Quality of Parent–Infant Relationship: Representations
of Relationship (Singleton Only Births)

All analyses for mother–infant and father–infant
relationship quality assessed at the representational
level were rerun without the data from families
with twins in order to check that the inclusion of
twin data was not significantly altering the find-
ings. Findings for comparisons between egg dona-
tion and IVF families for mothers’ and fathers’
representations of themselves, their child, and their
global code scores did not change when the data
from twin families were omitted.

Table 3
Means, SD, F, p, d, and 95% CI Values for Comparisons of Fathers’ Parent Development Interview Scores Between Family Types

Egg donation
(N = 67) IVF (N = 35)

F(1, 100) p d 95% CIM SD M SD

Representation: self
Degree of anger 1.60 0.60 1.70 0.61 0.58 .45 �0.17 [�0.58, 0.24]
Expression of anger 1.28 0.50 1.33 0.53 0.25 .62 �0.10 [�0.51, 0.31]
Support: level of need 1.52 0.52 1.64 0.58 1.15 .29 �0.22 [�0.63, 0.19]
Support: satisfaction 3.73 0.47 3.67 0.59 0.31 .58 0.12 [�0.29, 0.53]
Guilt 1.64 0.55 1.57 0.52 0.39 .53 0.13 [�0.28, 0.54]
Joy 3.43 0.56 3.36 0.72 0.34 .56 0.11 [�0.30, 0.52]
Competence 3.19 0.63 3.23 0.60 0.11 .75 �0.07 [�0.47, 0.34]
Confidence 3.28 0.50 3.30 0.44 0.03 .87 �0.04 [�0.45, 0.37]
Level of child focus 3.13 0.71 3.20 0.70 0.20 .66 �0.10 [�0.51, 0.31]
Disappointment 1.04 0.18 1.11 0.39 1.89 .17 �0.26 [�0.67, 0.15]
Warmth 3.45 0.55 3.39 0.61 0.27 .60 0.11 [�0.30, 0.51]
Attachment awareness 3.07 0.63 3.11 0.56 0.14 .71 �0.07 [�0.48, 0.34]
Hostility 1.07 0.23 1.04 0.19 0.29 .59 0.14 [�0.27, 0.55]

EMM SE EMM SE F(1, 99) p d 95% CI

Representation: child
Child aggression 1.31 .06 1.42 .09 0.76 .39 �0.22 [�0.63, 0.19]
Child happiness 3.33 .07 3.42 .10 0.51 .48 �0.16 [�0.57, 0.25]
Child controlling 1.27 .05 1.31 .07 0.16 .69 �0.10 [�0.51, 0.31]
Child affectionate 3.22 .07 3.28 .09 0.29 .59 �0.11 [�0.52, 0.30]
Child rejecting 1.13 .04 1.09 .06 0.22 .64 0.12 [�0.29, 0.53]

M SD M SD t(100) p d 95% CI

Global codes
Reflective functioning 3.03 0.74 3.01 0.66 0.11 .92 0.03 [�0.38, 0.44]
Coherence 3.28 0.60 3.41 0.49 �1.17 .24 �0.23 [�0.64, 0.18]
Richness of perceptions 3.07 0.76 3.01 0.73 0.34 .74 0.08 [�0.33, 0.49]

Note. IVF = in vitro fertilization; EMM = estimated marginal means.
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Quality of Parent–Infant Relationship: Observational
Assessment

Mother–Infant Interaction Quality

As preliminary analyses had found significant
correlations between child age and four of the six
EA dimensions, child age was controlled for in the
following analyses. The EA dimensions of sensitiv-
ity, structuring, nonintrusiveness, nonhostility, child
responsiveness, and child involvement were entered
into a MANCOVA with child’s age included as a
covariate. Pillai’s trace was significant, F(1,
132) = 2.40, p = .03. One-way analyses of covari-
ance (ANCOVAs) found a significant difference
between family types for mothers’ sensitivity, F(1,
132) = 5.62, p = .02, d = �0.44, and mothers’ struc-
turing, F(1, 132) = 7.79, p = .01, d = �0.51, reflecting
less optimal sensitivity and structuring among egg
donation mothers. The ANCOVAs for child respon-
siveness and child involvement were also signifi-
cant, child responsiveness, F(1, 132) = 7.68, p = .01,
d = �0.50, child involvement, F(1, 132) = 7.43,
p = .01, d = �0.50, indicating less optimal respon-
siveness and involvement among egg donation
infants. Univariate test values and estimated mar-
ginal means for groups are presented in Table 4.

Father–Infant Interaction Quality

Fathers’ and infants’ scores on the six EA dimen-
sions were entered into a MANOVA. Pillai’s trace
was nonsignificant, F(1, 84) = 0.41, p = .87. Egg
donation fathers and infants did not differ from
IVF fathers and infants on any of the EA dimen-
sions (Table 5).

Quality of Parent–Infant Interaction (Singleton Only
Births)

When mother–infant interaction analyses were
rerun without twin data, Pillai’s trace was non-
significant, F(1, 114) = 0.89, p = .50. The univariate
ANCOVAs indicated that none of the group com-
parisons was significant. Univariate test statistics
and estimated marginal means are presented in
Table 6. There was no difference between egg dona-
tion mother–infant dyads and IVF mother–infant
dyads for any of the EA dimensions when only
data from singleton infants were considered. The
analyses without data from twin families suggest
that the poorer quality of mother–infant interaction
found in egg donation families in the full sample
can be somewhat explained by the inclusion of fam-
ilies with twins.

When father–infant interaction analyses were
rerun without data from twin families, none of the
findings changed.

Discussion

The purpose of this study was to examine the qual-
ity of parent–infant relationships in families formed
using egg donation, in which mothers and infants
do not share a genetic connection, and a compar-
ison group of families who conceived following IVF
treatment with their own gametes. When the qual-
ity of the parent–infant relationship was assessed at
the representational level, very few differences were
found between egg donation and IVF parents. Dif-
ferences were found between egg donation and IVF

Table 4
Estimated Marginal Means (EMM), SE, F, p, d, and 95% CI Values for Comparisons of Mothers’ and Infants’ Scores on the EA Dimensions
Between Family Types

Egg donation
(N = 76) IVF (N = 59)

F(1, 132) p d 95% CIEMM SE EMM SE

Mother
Sensitivity 23.26 .47 25.04 .54 5.62 .02 �0.44 [�0.78, �0.09]
Structuring 22.73 .41 24.54 .47 7.79 .01 �0.51 [�0.85, �0.16]
Nonintrusiveness 22.56 .53 23.29 .61 0.74 .39 �0.16 [�0.50, 0.18]
Nonhostility 26.97 .24 27.31 .27 0.76 .39 �0.16 [�0.51, 0.18]

Infant
Responsiveness 22.80 .52 25.09 .60 7.68 .01 �0.50 [�0.85, �0.16]
Involvement 21.14 .48 23.21 .55 7.43 .01 �0.50 [�0.84, �0.15]

Note. EA = emotional availability; IVF = in vitro fertilization.
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families in the observational assessment of parent–
infant relationship quality, indicating less optimal
interaction quality in egg donation families. These
differences were found only between mothers and
infants, and only when data from twin families
were included.

Parental representations of the parent–child rela-
tionship are important predictors of future out-
comes, including mother–infant attachment security
(Zeanah et al., 1994) and child attachment security
(George & Solomon, 1996). In the current study,
mothers in both family types viewed themselves as
high in warmth and joy, moderate to high in child
focus and competence, and low in disappointment
and anger. Egg donation and IVF mothers both rep-
resented their children as affectionate and happy,
with low levels of angry, rejecting, or controlling
behaviors. Mothers also showed moderate levels of

reflective functioning, coherence, and richness of
perceptions. Similarly, egg donation and IVF fathers
had representations of themselves that were moder-
ate to high in warmth, joy, and confidence, and low
in disappointment and anger, with representations
of the child as affectionate and happy and neither
rejecting nor controlling. Viewed within an attach-
ment framework, parents’ representations of the
parent–infant relationship indicate a high quality of
relationship in both family types and suggest prob-
able positive future attachment-related outcomes.

That egg donation and IVF parents’ representa-
tions of the parent–child relationship were found to
be more similar than different is in line with find-
ings from the second phase of the UK Longitudinal
Study of Assisted Reproduction Families when chil-
dren were aged 2, in which genetically unrelated
dyads had largely similar representations of the

Table 5
Means, SD, F, p, d, and 95% CI Values for Comparisons of Fathers’ and Infants’ Scores on the EA Dimensions Between Family Types

Egg donation
(N = 55) IVF (N = 31)

F(1, 84) p d 95% CIM SD M SD

Father
Sensitivity 23.93 3.31 23.84 3.80 0.01 .91 0.03 [�0.04, 0.47]
Structuring 23.40 3.45 23.42 3.35 0.001 .98 �0.01 [�0.45, 0.43]
Nonintrusiveness 22.33 3.95 22.23 5.06 0.01 .92 0.02 [�0.42, 0.46]
Nonhostility 27.62 1.53 27.19 1.92 1.26 .26 0.26 [�0.19, 0.70]

Infant
Responsiveness 23.72 3.76 23.90 4.41 0.04 .85 �0.05 [�0.49, 0.40]
Involvement 22.80 3.94 22.97 4.72 0.03 .86 �0.04 [�0.48, 0.40]

Note. EA = emotional availability; IVF = in vitro fertilization.

Table 6
Estimated Marginal Means (EMM), SE, F, p, d, and 95% CI Values for Comparisons of Singleton Mothers’ and Infants’ Scores on the EA Dimen-
sions Between Family Types

Egg donation
(N = 66) IVF (N = 51)

F(1, 114) p d 95% CIEMM SE EMM SE

Mother
Sensitivity 23.50 .49 24.66 .57 2.16 .14 �0.29 [�0.66, 0.08]
Structuring 23.10 .42 24.24 .48 2.89 .09 �0.34 [�0.70, 0.03]
Nonintrusiveness 22.39 .58 23.10 .67 0.58 .45 �0.15 [�0.52, 0.22]
Nonhostility 26.94 .26 27.30 .29 0.78 .38 �0.17 [�0.54, 0.19]

Infant
Responsiveness 23.21 .54 24.75 .63 3.07 .08 �0.35 [�0.72, 0.02]
Involvement 21.43 .52 23.05 .60 3.74 .06 �0.38 [�0.75, �0.01]

Note. EA = emotional availability; IVF = in vitro fertilization.
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parent–child relationship to genetically related
dyads when assessed using the PDI (Golombok
et al., 2005). The findings diverge, however, in that
egg donation mothers at age 2 showed higher levels
of joy than genetically related mothers, a difference
that was not present in the current sample. The
only difference found in the current sample
between family types in parents’ representations of
the parent–infant relationship was between egg
donation and IVF mothers, with egg donation
mothers showing lower confidence in their parent-
ing ability than IVF mothers, a factor that seemed
to be associated with egg donation mothers’ older
age, rather than being an effect of family type. This
is in contrast to qualitative studies that have found
that older mothers conceptualize their age as bene-
ficial to their parenting (Mac Dougall, Beyene, &
Nachtigall, 2012) and is more in line with Hersh-
berger’s (2007) finding that pregnant egg recipients
stated concerns about the effects of advanced
maternal age on motherhood. It should be noted,
however, that mothers in both family types showed
mean confidence scores in the moderate-high range,
so neither groups’ scores were a cause for concern.

The positive representations of the parent–child
relationship found in both family types is not sur-
prising when considered in light of research high-
lighting the risk factors that can negatively affect
maternal representations. Known risk factors
include depressive symptoms (Rosenblum et al.,
2002), lack of support from partners, and lack of
social support (Vreeswijk, Rijk, Maas, & van Bakel,
2015). Parents in the present study could be consid-
ered a low-risk sample; they were highly satisfied
with the support available to them (as assessed by
the PDI), and it has also been suggested that cou-
ples who persist with fertility treatment despite fail-
ures may comprise a group of self-selected
individuals with strong coping skills who may be
less affected by the everyday hassles of parenthood
(McMahon, Gibson, Leslie, Cohen, & Tennant,
2003). Having waited so long to have their child,
parents who have formed their families through
assisted reproduction may be particularly commit-
ted and loving parents, who view their child as
especially precious (Golombok et al., 2005), and this
is likely reflected in their positive representations of
the parent–infant relationship.

With regard to parent–infant interaction quality,
differences emerged between family types on sev-
eral of the EA dimensions for mother–infant inter-
actions only. Specifically, egg donation mothers
were less optimally sensitive and structuring than
IVF mothers, and egg donation infants were less

emotionally responsive and involving of the mother
than IVF infants. These differences were of a med-
ium effect size. To put the sample’s scores into con-
text, however, egg donation and IVF mothers’ and
infants’ mean scores on all EA dimensions were at
the upper end of the scales, indicating good rela-
tionship quality. Specifically, mothers’ interactions
in both groups were sensitive and appropriately
structuring, and infants were emotionally respon-
sive and appropriately involving of their mothers.
Mothers in both groups showed particularly low
hostility toward their infants (i.e., no signs of bore-
dom or discontent), which has been found to be a
feature of parent–infant interactions where parents
have wanted to have children for a long time and
are happy to be parents (McMahon et al., 2003).

The finding that egg donation mothers were less
sensitive in their interactions with their infants mer-
its further investigation, due to both the causal role
of maternal sensitivity in the development of infant
attachment security (Verhage et al., 2016) and its
relations to other socioemotional and cognitive out-
comes (Leerkes, Blankson, & O’Brien, 2009). That a
less optimal quality of mother–infant interaction
was found among egg donation families could be
viewed as contradicting previous findings that indi-
cated more positive parent–child relationships
among egg donation families in infancy and early
childhood compared with natural conception fami-
lies (Golombok et al., 2004, 2005, 2006). The present
study, however, differed from previous studies in
several important ways. First, the present study is
the only one to control for the use of IVF, allowing
for comparisons between genetic and nongenetic
parenthood without the confounding factors of
experience of infertility and fertility treatment. Sec-
ond, the current study is the only one to examine
parent–child relationship quality in the early years
using an observational measure. The interview
measures used in prior studies may not have been
sensitive enough to detect differences between
groups. Observational measures provide more
detailed examinations of the dynamic nature of par-
ent–infant interactions, in which it may be more dif-
ficult for participants to present themselves in a
socially desirable manner (Kerig, 2001). Third, the
current study examines families formed through
identity-release donation rather than anonymous
donation, and donation type may have affected
mother–infant relationship quality. Although it is
not possible to tease apart whether egg donation
mother–infant dyads’ poorer results were related to
egg donation more generally, or identity-release
donation specifically, as to do so would require a
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direct comparison between families who had used
identity-release donation and anonymous donation,
both explanations remain possible.

It was hypothesized that infancy is the stage at
which differences in parent–infant relationship
quality between egg donation and IVF parents are
most likely to occur. Although the transition to par-
enthood poses challenges for all parents (Cowan &
Cowan, 1992), the transition to adoptive parent-
hood literature suggests that nongenetic parents
may face additional challenges, including concerns
about parenting a genetically unrelated child,
awareness of societal stigma regarding nongenetic
parenthood, and uncertainties about parental role
definition (Goldberg et al., 2011; Kirk, 1964). Egg
donation parents may face similar challenges, and
it is possible that the differences seen between egg
donation and IVF mothers in the current sample
reflect these challenges. The process of feeling com-
fortable with the parental role may take longer for
egg donation mothers than for IVF mothers, who
do not have to manage the idea of nongenetic par-
enthood. Concerns about parental role definition
may be compounded for some mothers by the use
of identity-release donation as they may perceive
the donor as a threat (Lampic et al., 2014). Qualita-
tive data from the present study exploring egg
donation mothers’ perceptions of the significance of
egg donation in the developing mother–infant rela-
tionship, and their feelings about the identity-
release process, suggest that the process of “claim-
ing” the child as their own was a complex and
highly individual process, which some mothers
found to be challenging (in preparation). Research
with egg donation mothers of older children sug-
gests that mothers may feel more comfortable with
nongenetic motherhood over time (Kirkman, 2008).
It is possible that the subtle differences seen in the
present sample’s interactions capture a moment in
the mother–infant relationship where egg donation
mothers and infants are still “finding their feet”
and adjusting to the new relationship. Whether
these differences remain over time will only be
addressed through longitudinal research with the
current sample.

It is worth noting, however, that when observa-
tional measures were used in the UK Longitudinal
Study of Assisted Reproduction Families to exam-
ine parent–child relationship quality at age 7, less
positive mother–child interactions were found
among egg donation dyads in comparison with
sperm donation dyads (where mothers and children
share a genetic connection; Blake, 2011). These find-
ings have been explained to some extent by

whether parents had disclosed the donor concep-
tion to the child, with significant interactions found
between family type and disclosure status (Blake,
2011; Golombok et al., 2011). Specifically, disclosing
egg donation dyads scored lower on mother–child
mutuality than disclosing sperm donation dyads,
but there were only small differences in mutuality
between family types in nondisclosing dyads. As
disclosure intentions in infancy often do not match
later disclosure decisions (Applegarth, Kaufman,
Josephs-Sohan, Christos, & Rosenwaks, 2016), anal-
yses of mother–infant relationship quality based on
disclosure intentions were not considered useful at
this developmental stage but may merit considera-
tion at later stages. Similarly, when children in the
UK Longitudinal Study of Assisted Reproduction
Families were aged 14, egg donation mothers and
adolescents were found to have poorer relationship
quality than sperm donation mother–adolescent
dyads when assessed using questionnaire measures
of family relationship problems and parental accep-
tance/rejection (Golombok et al., 2017). Although
no differences were found at age 14 in the observa-
tional assessment of mother–adolescent interaction
quality, taken together with the present study, these
findings may hint at a pattern of subtle differences
indicating less optimal relationship quality between
egg donation mothers and children in comparison
to genetically related dyads.

Interestingly, when data from twin families were
omitted from the current sample, no statistically sig-
nificant differences were found between egg dona-
tion and IVF mother–infant dyads, although the
data showed a similar trend toward less optimal
relationship quality in egg donation dyads for
between-group comparisons of maternal structuring,
infant responsiveness, and infant involvement.
Although this may be a consequence of reduced sta-
tistical power, it is also possible that being a mother
of twins may affect family functioning differently in
different family types. Parenting twins is known to
negatively affect parental adjustment during the
transition to parenthood (Vilska et al., 2009). It is
possible that being the parent of twins may have
proved more challenging for egg donation mothers,
and this was reflected in their interaction scores.
Although the number of twin mothers in the current
sample is too small to draw firmer conclusions,
whether twin parenthood is a risk factor for less
optimal interactions among egg donation mothers
and infants merits further investigation with larger
samples as twin births are a common outcome of fer-
tility treatment (Centers for Disease Control and
Prevention, 2017).
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A limitation of the study is that no information
is available about the families who declined to
return reply slips to the researchers, so it is not pos-
sible to ascertain whether these families differed
from those who contacted the researchers. As fami-
lies had been guaranteed that clinics had no knowl-
edge of who participated in the study, it was not
possible to obtain information about nonresponders
without compromising the anonymity of partici-
pants. Previous studies of gamete donation families
have found that parents who declined study partici-
pation often cited concerns around participation
jeopardizing nondisclosure decisions or not wanting
to be reminded about the lack of genetic relation-
ships within families (Golombok, Cook, Bish, &
Murray, 1995). It has also been suggested that
nondisclosing families may be the least likely to
participate in gamete donation studies (Nachtigall,
Tschann, Szkupinski Quiroga, Pitcher, & Becker,
1997). Even so, the current sample included some
families who had decided not to disclose their treat-
ment type to the child or others.

A further limitation is that not all fathers partici-
pated in the study, with fewer IVF than egg dona-
tion fathers taking part. It is possible that as egg
donation children were more likely to be the first
child in the household and parents had been trying
longer to conceive them, egg donation fathers may
have been more motivated to take part in research
than IVF fathers. Statistical power was, thus, lower
for comparisons between egg donation and IVF
fathers. Although the sample size was sufficient to
detect a large effect at a = .05 (Cohen, 1992), it is
possible that small differences between family types
may not have been detected. For the analyses com-
paring parent–child relationship quality between
egg donation and IVF mothers, sample sizes were
adequate to detect a medium effect (Cohen, 1992).
Fathers continue to be underrepresented in family-
based research (Doyle, Weller, Daniel, Mayfield, &
Goldston, 2016), and future studies would benefit
from recruiting larger samples of fathers in order to
ensure both that there is adequate power to detect
medium to small effect sizes between groups and
to provide a more thorough understanding of the
family system. Finally, given that the sample was
relatively homogenous in terms of parents’ ethnic-
ity, education, and family size, and all lived in the
United Kingdom, the findings are limited in their
generalizability to other sociocultural contexts.

One of the strengths of the study is the size of the
egg donation sample, which is the largest to date in a
study utilizing in-depth interview and observational
measures, and can be considered a relatively large

sample, particularly given the difficulties involved in
recruiting assisted reproduction families to take part
in studies involving discussion of sensitive topics,
around which there may be real or perceived stigma
(Nachtigall et al., 1997). That families were recruited
from fertility clinics is also a study strength, as inves-
tigations of assisted reproduction families often rely
on samples recruited through online registers or sup-
port groups, which may not be representative of
assisted reproduction families in general.

The current study was the first to examine par-
ent–child relationship quality in egg donation fami-
lies in infancy at both the representational and
observational levels. The assessment of both compo-
nents provides a more thorough evaluation of the
parent–infant relationship than has previously been
possible, and from an attachment perspective
increases understanding about the organization of
the relationship (Korja et al., 2010). The study also
offers the first investigation of parent–child relation-
ships in families created through identity-release egg
donation. As an increasingly popular treatment
option in the United States and United Kingdom,
yet one not without specific concerns, an examina-
tion of parent–child relationship quality following
this treatment type was long overdue. Furthermore,
as recent years have seen a sharp increase in the
number of IVF cycles using donor eggs (Centers for
Disease Control and Prevention, 2017; Human Fertil-
isation and Embryology Authority, 2018), the study
is particularly timely. That egg donation families
showed more similarities than differences to IVF
families in infancy should prove reassuring to clini-
cians, prospective egg donation parents, and families
already created in this way. That subtle, yet signifi-
cant, differences were found between egg donation
and IVF mothers and their infants in interaction
quality merits further investigation and suggests
that nongenetic motherhood may pose particular
challenges to some women during early parenthood.

References

Aber, J., Slade, A., Berger, B., Bresgi, I., & Kaplan, M.
(1985). The Parent Development Interview. Unpublished
manuscript. New York, NY: City University.

Ainsworth, M. D. S., Blehar, M., Waters, E., & Wall, S.
(1978). Patterns of attachment: A psychological study of the
Strange Situation. Hillsdale, NJ: Erlbaum.

Applegarth, L. D., Kaufman, N. L., Josephs-Sohan, M.,
Christos, P. J., & Rosenwaks, Z. (2016). Parental disclo-
sure to offspring created with oocyte donation: Inten-
tions versus reality. Human Reproduction, 31, 1809–1815.
https://doi.org/10.1093/humrep/dew125

1346 Imrie, Jadva, Fishel, and Golombok

https://doi.org/10.1093/humrep/dew125


Biringen, Z. (2008). The Emotional Availability (EA) Scales
(4th ed.). Boulder, CO: International Center for Excel-
lence in Emotional Availability.

Biringen, Z., Derscheid, D., Vliegen, N., Closson, L., &
Easterbrooks, M. A. (2014). Emotional availability (EA):
Theoretical background, empirical research using the
EA Scales, and clinical applications. Developmental
Review, 34, 114–167. https://doi.org/10.1016/j.dr.2014.
01.002

Blake, L. (2011). Families created by gamete donation: Disclo-
sure and family functioning when children are seven years
old. Cambridge, UK: University of Cambridge.

Bowlby, J. (1982). Attachment and loss: Vol. 1. Attachment
(2nd ed.). New York, NY: Basic Books.

Carter, J., Applegarth, L., Josephs, L., Grill, E., Baser, R.
E., & Rosenwaks, Z. (2011). A cross-sectional cohort
study of infertile women awaiting oocyte donation: The
emotional, sexual, and quality-of-life impact. Fertility
and Sterility, 95, 711716. e1. https://doi.org/10.1016/
j.fertnstert.2010.10.004

Centers for Disease Control and Prevention. (2017). 2015
Assisted reproductive technology: National summary report.
Atlanta, GA: US Department of Health and Human
Services.

Cohen, J. (1992). A power primer. Psychological Bulletin,
112, 155–159. https://doi.org/10.1037/0033-2909.112.1.
155

Cowan, C. P., & Cowan, P. A. (1992). When partners
become parents: The big life change for couples. Mahwah,
NJ: Erlbaum.

Cudmore, L. (2005). Becoming parents in the context of
loss. Sexual & Relationship Therapy, 20, 299–308.
https://doi.org/10.1080/14681990500141204

Daniluk, J. C., & Hurtig-Mitchell, J. (2003). Themes of
hope and healing: Infertile couples’ experiences of
adoption. Journal of Counseling & Development, 81,
389–399. https://doi.org/10.1002/j.1556-6678.2003.tb
00265.x

Daniluk, J. C., & Koert, E. (2012). Childless Canadian
men’s and women’s childbearing intentions, attitudes
towards and willingness to use assisted human repro-
duction. Human Reproduction, 27, 2405–2412. https://
doi.org/10.1093/humrep/des190

Doyle, O., Weller, B. E., Daniel, S. S., Mayfield, A., &
Goldston, D. B. (2016). Overcoming barriers to fathers’
participation in clinically relevant research: Recommen-
dations from the field. Social Work Research, 40.
https://doi.org/10.1093/swr/svw015

Fearon, R. P., Bakermans-Kranenburg, M. J., van IJzen-
doorn, M. H., Lapsley, A.-M., & Roisman, G. I. (2010).
The significance of insecure attachment and disorgani-
zation in the development of children’s externalizing
behavior: A meta-analytic study. Child Development, 81,
435–456. https://doi.org/10.1111/j.1467-8624.2009.
01405.x

Freeman, T. (2014). Introduction. In T. Freeman, S.
Graham, F. Ebtehaj, & M. Richards (Eds.), Relatedness in
assisted reproduction: Families, origins and identities

(pp. 1–8). Cambridge, UK: Cambridge University Press.
https://doi.org/10.1017/CBO9781139814737

Freeman, T., Zadeh, S., Smith, V., & Golombok, S. (2016).
Disclosure of sperm donation: A comparison between
solo mother and two-parent families with identifiable
donors. Reproductive BioMedicine Online, 33, 592–600.
https://doi.org/10.1016/j.rbmo.2016.08.004

George, C., & Solomon, J. (1996). Representational models
of relationships: Links between caregiving and attach-
ment. Infant Mental Health Journal, 17, 198–216.
https://doi.org/10.1002/(ISSN)1097-0355

Gibson, F. L., Ungerer, J. A., McMahon, C. A., Leslie, G.
I., & Saunders, D. M. (2000). The mother–child relation-
ship following in vitro fertilisation (IVF): Infant attach-
ment, responsivity, and maternal sensitivity. Journal of
Child Psychology and Psychiatry, 41, 1015–1023.
https://doi.org/10.1017/S0021963099006472

Goldberg, A. E., Downing, J. B., & Richardson, H. B.
(2009). The transition from infertility to adoption: Per-
ceptions of lesbian and heterosexual couples. Journal of
Social and Personal Relations, 26, 938–963. https://doi.
org/10.1177/0265407509345652

Goldberg, A. E., Kinkler, L. A., & Hines, D. A. (2011).
Perception and internalization of adoption stigma
among gay, lesbian, and heterosexual adoptive parents.
Journal of GLBT Family Studies, 7, 132–154. https://doi.
org/10.1080/1550428X.2011.537554

Goldberg, A. E., Moyer, A. M., & Kinkler, L. A. (2013).
Lesbian, gay, and heterosexual adoptive parents’ per-
ceptions of parental bonding during early parenthood.
Couple and Family Psychology: Research and Practice, 2,
146–162. https://doi.org/10.1037/a0031834

Golombok, S., Blake, L., Casey, P., Roman, G., & Jadva,
V. (2013). Children born through reproductive dona-
tion: A longitudinal study of psychological adjustment.
Journal of Child Psychology and Psychiatry, 54, 653–660.
https://doi.org/10.1111/jcpp.12015

Golombok, S., Cook, R., Bish, A., & Murray, C. (1995).
Families created by the new reproductive technologies:
Quality of parenting and social and emotional develop-
ment of the children. Child Development, 66, 285–298.
https://doi.org/10.2307/1131578

Golombok, S., Ilioi, E., Blake, L., Roman, G., & Jadva, V.
(2017). A longitudinal study of families formed through
reproductive donation: Parent–adolescent relationships
and adolescent adjustment at age 14. Developmental Psy-
chology, 53, 1966–1977. https://doi.org/10.1037/
dev0000372

Golombok, S., Jadva, V., Lycett, E., Murray, C., &
MacCallum, F. (2005). Families created by gamete
donation: Follow-up at age 2. Human Reproduction,
20, 286–293. https://doi.org/10.1093/humrep/
deh585

Golombok, S., Lycett, E., MacCallum, F., Jadva, V., Mur-
ray, C., Rust, J., . . . Margara, R. (2004). Parenting
infants conceived by gamete donation. Journal of Family
Psychology, 18, 443–452. https://doi.org/10.1037/0893-
3200.18.3.443

Families Created by Egg Donation 1347

https://doi.org/10.1016/j.dr.2014.01.002
https://doi.org/10.1016/j.dr.2014.01.002
https://doi.org/10.1016/j.fertnstert.2010.10.004
https://doi.org/10.1016/j.fertnstert.2010.10.004
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1080/14681990500141204
https://doi.org/10.1002/j.1556-6678.2003.tb00265.x
https://doi.org/10.1002/j.1556-6678.2003.tb00265.x
https://doi.org/10.1093/humrep/des190
https://doi.org/10.1093/humrep/des190
https://doi.org/10.1093/swr/svw015
https://doi.org/10.1111/j.1467-8624.2009.01405.x
https://doi.org/10.1111/j.1467-8624.2009.01405.x
https://doi.org/10.1017/CBO9781139814737
https://doi.org/10.1016/j.rbmo.2016.08.004
https://doi.org/10.1002/(ISSN)1097-0355
https://doi.org/10.1017/S0021963099006472
https://doi.org/10.1177/0265407509345652
https://doi.org/10.1177/0265407509345652
https://doi.org/10.1080/1550428X.2011.537554
https://doi.org/10.1080/1550428X.2011.537554
https://doi.org/10.1037/a0031834
https://doi.org/10.1111/jcpp.12015
https://doi.org/10.2307/1131578
https://doi.org/10.1037/dev0000372
https://doi.org/10.1037/dev0000372
https://doi.org/10.1093/humrep/deh585
https://doi.org/10.1093/humrep/deh585
https://doi.org/10.1037/0893-3200.18.3.443
https://doi.org/10.1037/0893-3200.18.3.443


Golombok, S., Murray, C., Brinsden, P., & Abdalla, H.
(1999). Social versus biological parenting: Family func-
tioning and the socioemotional development of children
conceived by egg or sperm donation. Journal of Child
Psychology and Psychiatry, 40, 519–527. https://doi.org/
10.1111/1469-7610.00470

Golombok, S., Murray, C., Jadva, V., Lycett, E., MacCal-
lum, F., & Rust, J. (2006). Non-genetic and non-gesta-
tional parenthood: Consequences for parent–child
relationships and the psychological well-being of moth-
ers, fathers and children at age 3. Human Reproduction,
21, 1918–1924. https://doi.org/10.1093/humrep/del039

Golombok, S., Readings, J., Blake, L., Casey, P., Mellish, L.,
Marks, A., & Jadva, V. (2011). Children conceived by
gamete donation: Psychological adjustment and mother–
child relationships at age 7. Journal of Family Psychology,
25, 230–239. https://doi.org/10.1037/a0022769

Greenfeld, D., & Klock, S. C. (2004). Disclosure decisions
among known and anonymous oocyte donation recipi-
ents. Fertility and Sterility, 81, 1565–1571. https://doi.
org/10.1016/j.fertnstert.2003.10.041

Groh, A. M., Fearon, R. M. P., van IJzendoorn, M. H.,
Bakermans-Kranenburg, M. J., & Roisman, G. I. (2017).
Attachment in the early life course: Meta-analytic evi-
dence for its role in socioemotional development. Child
Development Perspectives, 11, 70–76. https://doi.org/10.
1111/cdep.12213

Hall, R. A. S., De Waard, I. E. M., Tooten, A., Hof-
fenkamp, H. N., Vingerhoets, A. J. J. M., & van Bakel,
H. J. A. (2014). From the father’s point of view: How
father’s representations of the infant impact on father–
infant interaction and infant development. Early Human
Development, 90, 877–883. https://doi.org/10.1016/j.earl
humdev.2014.09.010

Henderson, K., Steele, M., & Hillman, S. (2007). Experience
of parenting coding system (ExPI coding system). Unpub-
lished manuscript. London, UK: Anna Freud Centre,
UCL.

Hershberger, P. E. (2007). Pregnant, donor oocyte recipi-
ent women describe their lived experience of establish-
ing the “family lexicon.” Journal of Obstetric, Gynecologic
& Neonatal Nursing, 18, 1–7. https://doi.org/10.1111/J.
1552-6909.2007.00128.x

Human Fertilisation and Embryology Authority. (2018).
Fertility treatment in 2014–2016: Trends and figures.
www.hfea.gov.uk/media/2563/hfea-fertility-trends-and-
figures-2017-v2.pdf.

Kerig, P. K. (2001). Introduction and overviews: Conceptual
issues in family observational research. London, UK: Erl-
baum.

Kirk, H. D. (1964). Shared fate: A theory and method of adop-
tive relationships. London, UK: Free Press of Glencoe.

Kirkman, M. (2008). Being a “real” mum: Motherhood
through donated eggs and embryos. Women’s Studies
International Forum, 31, 241–248. https://doi.org/10.
1016/j.wsif.2008.05.006

Korja, R., Ahlqvist-Bj€orkroth, S., Savonlahti, E., Stolt, S.,
Haataja, L., & Lapinleimu, H., . . . the PIPARI Study

Group. (2010). Relations between maternal attachment
representations and the quality of mother–infant inter-
action in preterm and full-term infants. Infant Behavior
and Development, 33, 330–336. https://doi.org/10.1016/
j.infbeh.2010.03.010

Lampic, C., Svanberg, A. S., & Sydsj€o, G. (2014). Atti-
tudes towards disclosure and relationship to donor off-
spring among a national cohort of identity-release
oocyte and sperm donors. Human Reproduction, 29,
1978–1986. https://doi.org/10.1093/humrep/deu152

Laruelle, C., Place, I., Demeestere, I., Englert, Y., & Del-
baere, A. (2011). Anonymity and secrecy options of
recipient couples and donors, and ethnic origin influ-
ence in three types of oocyte donation. Human Repro-
duction, 26, 382–390. https://doi.org/10.1093/humrep/
deq346

Leerkes, E. M., Blankson, A. N., & O’Brien, M. (2009).
Differential effects of maternal sensitivity to infant dis-
tress and non-distress on social-emotional functioning.
Child Development, 80, 762–775. https://doi.org/10.
1016/j.surg.2006.10.010

Lutjen, P., Trounson, A., Leeton, J., Findlay, J., Wood, C.,
& Renou, P. (1984). The establishment and maintenance
of pregnancy using in vitro fertilisation and embryo
donation in a patient with primary ovarian failure. Nat-
ure, 307, 174–175. https://doi.org/10.1038/307174a0

Mac Dougall, K., Beyene, Y., & Nachtigall, R. D. (2012).
“Inconvenient biology:” advantages and disadvantages
of first-time parenting after age 40 using in vitro fertil-
ization. Human Reproduction, 27, 1058–1065. https://
doi.org/10.1093/humrep/des007

McKay, K., & Ross, L. E. (2010). The transition to adop-
tive parenthood: A pilot study of parents adopting in
Ontario, Canada. Children and Youth Services Review, 32,
604–610. https://doi.org/10.1016/j.childyouth.2009.12.
007

McMahon, C., Gibson, F., Leslie, G., Cohen, J., & Tennant,
C. (2003). Parents of 5-year-old in vitro fertilization
children: Psychological adjustment, parenting stress,
and the influence of subsequent in vitro fertilization
treatment. Journal of Family Psychology, 17, 361–369.
https://doi.org/10.1037/0893-3200.17.3.361

McMahon, C. A., Ungerer, J. A., Tennant, C., & Saunders,
D. (1997). Psychosocial adjustment and the quality of
the mother–child relationship at four months postpar-
tum after conception by in vitro fertilization. Fertility
and Sterility, 68, 492–500. https://doi.org/10.1016/
S0015-0282(97)00230-6

Miller, G. A., & Chapman, J. P. (2001). Misunderstanding
analysis of covariance. Journal of Abnormal Psychology,
110, 40–48. https://doi.org/10.1037/0021-843X.110.1.40

Murray, C., MacCallum, F., & Golombok, S. (2006). Egg
donation parents and their children: Follow-up at age
12 years. Fertility and Sterility, 85, 610–618. https://doi.
org/10.1016/j.fertnstert.2005.08.051

Nachtigall, R. D., Tschann, J. M., Szkupinski Quiroga, S.,
Pitcher, L., & Becker, G. (1997). Stigma, disclosure,
and family functioning among parents of children

1348 Imrie, Jadva, Fishel, and Golombok

https://doi.org/10.1111/1469-7610.00470
https://doi.org/10.1111/1469-7610.00470
https://doi.org/10.1093/humrep/del039
https://doi.org/10.1037/a0022769
https://doi.org/10.1016/j.fertnstert.2003.10.041
https://doi.org/10.1016/j.fertnstert.2003.10.041
https://doi.org/10.1111/cdep.12213
https://doi.org/10.1111/cdep.12213
https://doi.org/10.1016/j.earlhumdev.2014.09.010
https://doi.org/10.1016/j.earlhumdev.2014.09.010
https://doi.org/10.1111/J.1552-6909.2007.00128.x
https://doi.org/10.1111/J.1552-6909.2007.00128.x
www.hfea.gov.uk/media/2563/hfea-fertility-trends-and-figures-2017-v2.pdf
www.hfea.gov.uk/media/2563/hfea-fertility-trends-and-figures-2017-v2.pdf
https://doi.org/10.1016/j.wsif.2008.05.006
https://doi.org/10.1016/j.wsif.2008.05.006
https://doi.org/10.1016/j.infbeh.2010.03.010
https://doi.org/10.1016/j.infbeh.2010.03.010
https://doi.org/10.1093/humrep/deu152
https://doi.org/10.1093/humrep/deq346
https://doi.org/10.1093/humrep/deq346
https://doi.org/10.1016/j.surg.2006.10.010
https://doi.org/10.1016/j.surg.2006.10.010
https://doi.org/10.1038/307174a0
https://doi.org/10.1093/humrep/des007
https://doi.org/10.1093/humrep/des007
https://doi.org/10.1016/j.childyouth.2009.12.007
https://doi.org/10.1016/j.childyouth.2009.12.007
https://doi.org/10.1037/0893-3200.17.3.361
https://doi.org/10.1016/S0015-0282(97)00230-6
https://doi.org/10.1016/S0015-0282(97)00230-6
https://doi.org/10.1037/0021-843X.110.1.40
https://doi.org/10.1016/j.fertnstert.2005.08.051
https://doi.org/10.1016/j.fertnstert.2005.08.051


conceived through donor insemination. Fertility and
Sterility, 68, 83–89. https://doi.org/10.1016/S0015-0282
(97)81480-X

Redshaw, M., Hockley, C., & Davidson, L. L. (2007). A
qualitative study of the experience of treatment for
infertility among women who successfully became
pregnant. Human Reproduction, 22, 295–304. https://
doi.org/10.1093/humrep/del344

Rosenblum, K. L., McDonough, S., Muzik, M., Miller, A.,
& Sameroff, A. (2002). Maternal representations of the
infant: Associations with infant response to the still
face. Child Development, 73, 999–1015. https://doi.org/
10.1111/1467-8624.00453

Rosenblum, K. L., McDonough, S. C., Sameroff, A. J., &
Muzik, M. (2008). Reflection in thought and action:
Maternal parenting reflectivity predicts mind-minded
comments and interactive behavior. Infant Mental Health
Journal, 29, 362–376. https://doi.org/10.1002/imhj

Slade, A. (2005). Parental reflective functioning: An intro-
duction. Attachment & Human Development, 7, 269–281.
https://doi.org/10.1080/14616730500245906

Slade, A., Belsky, J., Aber, J. L., & Phelps, J. L. (1999).
Mothers’ representations of their relationships with
their toddlers: Links to adult attachment and observed
mothering. Developmental Psychology, 35, 611–619.
https://doi.org/10.1037/0012-1649.35.3.611

Slade, A., Grienenberger, J., Bernbach, E., Levy, D., &
Locker, A. (2005). Maternal reflective functioning,
attachment, and the transmission gap: A preliminary
study. Attachment & Human Development, 7, 283–298.
https://doi.org/10.1080/14616730500245880

Speier, A. (2017). Is information power? Comparing
anonymous and open egg donation. Sociological
Research Online, 22, https://doi.org/10.5153/sro.4294

Stacks, A. M., Muzik, M., Wong, K., Beeghly, M., Huth-
Bocks, A., Irwin, J. L., & Rosenblum, K. L. (2014).
Maternal reflective functioning among mothers with
childhood maltreatment histories: Links to sensitive
parenting and infant attachment security. Attachment &
Human Development, 16, 515–533. https://doi.org/10.
1080/14616734.2014.935452

van den Dries, L., Juffer, F., van IJzendoorn, M. H., &
Bakermans-Kranenburg, M. J. (2009). Fostering secu-
rity? A meta-analysis of attachment in adopted chil-
dren. Children and Youth Services Review, 31, 410–421.
https://doi.org/10.1016/j.childyouth.2008.09.008

Verhage, M. L., Schuengel, C., Madigan, S., Fearon, R. M.
P., Oosterman, M., Cassibba, R., . . . van IJzendoorn,
M. H. (2016). Narrowing the transmission gap: A syn-
thesis of three decades of research on intergenerational
transmission of attachment. Psychological Bulletin, 142,
337–366. https://doi.org/10.1037/bul0000038

Vilska, S., Unkila-Kallio, L., Punamaki, R. L., Poikkeus,
P., Repokari, L., Sinkkonen, J., . . . Tulppala, M. (2009).
Mental health of mothers and fathers of twins con-
ceived via assisted reproduction treatment: A 1-year
prospective study. Human Reproduction, 24, 367–377.
https://doi.org/10.1093/humrep/den427

Vreeswijk, C. M. J. M., Rijk, C. H. A. M., Maas, A. J. B.
M., & van Bakel, H. J. A. (2015). Fathers’ and mothers’
representations of the infant: Associations with prenatal
risk factors. Infant Mental Health Journal, 36, 599–612.
https://doi.org/10.1002/imhj

Zeanah, C. H., Benoit, D., Hirshberg, L., Barton, M. L., &
Regan, C. (1994). Mothers’ representations of their
infants are concordant with infant attachment classifica-
tions. Developmental Issues in Psychiatry and Psychology,
1, 1–14.

Families Created by Egg Donation 1349

https://doi.org/10.1016/S0015-0282(97)81480-X
https://doi.org/10.1016/S0015-0282(97)81480-X
https://doi.org/10.1093/humrep/del344
https://doi.org/10.1093/humrep/del344
https://doi.org/10.1111/1467-8624.00453
https://doi.org/10.1111/1467-8624.00453
https://doi.org/10.1002/imhj
https://doi.org/10.1080/14616730500245906
https://doi.org/10.1037/0012-1649.35.3.611
https://doi.org/10.1080/14616730500245880
https://doi.org/10.5153/sro.4294
https://doi.org/10.1080/14616734.2014.935452
https://doi.org/10.1080/14616734.2014.935452
https://doi.org/10.1016/j.childyouth.2008.09.008
https://doi.org/10.1037/bul0000038
https://doi.org/10.1093/humrep/den427
https://doi.org/10.1002/imhj

