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Assisted reproduction techniques (ARTs) are employed by single individuals and couples who are not otherwise able to

conceive spontaneously. The use of ARTs is increasing, research is lacking on the attempts made by adolescent offspring

conceived via ARTs to integrate their ART conception into their identity and negotiate a connection with, and autonomy

from, their parents.
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1. Introduction

An increasing number of single individuals and couples of diverse genders, gender identities, and sexual orientations

(e.g., heterosexual couples, single men and women, trans* individuals, lesbian women, and gay men) are having children

through assisted reproduction techniques (ARTs (Note that the acronym may vary across countries worldwide. Here

researchers used the US acronym of Assisted Reproduction Techniques)) . ARTs include both homologous and donor-

dependent reproductive techniques. Homologous reproductive techniques (i.e., involving the egg and sperm of the

intended parents) include in vitro fertilization (IVF), wherein the egg is fertilized in vitro; and intracytoplasmic sperm
injection (ICSI), wherein the sperm is injected into an egg. ARTs involving donated gametes include donor insemination
(i.e., the male gametes are donated), egg donation (i.e., an egg donor is used), and embryo donation (i.e., both sperm

and egg are donated). Finally, surrogacy describes an arrangement in which a woman carries the pregnancy with the

intention of handing over the resulting child to the intended parent(s).

It is estimated that, worldwide, more than 9 million infants have been born as a result of ART procedures since 1978 . In

parallel, the last two decades have seen the establishment of equal marriage legislation in 30 countries . Such

legislation has provided sexual-minority couples with important legal protection  and symbolic recognition of the validity

of their families, and in some cases has opened previously unavailable routes to parenthood.

Although ART conception can bring great joy to individuals who may not otherwise be able to achieve parenthood, many

concerns have been raised about certain characteristics of the intended parents (e.g., older age, unpartnered,

nonheterosexual orientation) and the practical consequences of ART techniques (e.g., reproductive tourism) . Further

concerns have been raised that parents (particularly heterosexual-parent families formed via gamete donation) may have

no intention of disclosing (or may postpone disclosure of) the assisted conception to their child . Additionally, some

perspectives caution that a child’s lack of a genetic relationship with their mother (in the case of egg donation) or father (in

the case of donor insemination), or both parents (in the case of embryo donation) may be problematic (for a discussion,

see Golombok, 2020) .

From a psychological perspective, it remains that, regardless of the intended parent(s)’ characteristics, the most salient

aspect of the use of ARTs is that it often requires parents to face hard decisions and emotionally charged experiences,

which may later be reflected in the adjustment of their child. In this regard, the European Society for Human Reproduction

and Embryology (ESHRE) has recommended mandatory assessment and counseling for intended parent(s), focusing “on

the best interest of the child” .

The past few decades have seen a growing research interest in the medical outcomes of children born through ARTs .

However, relatively few studies have examined the psychological effects of ART conception on parents and their children,

and most of these have focused on infancy and childhood (for an exception, see Ilioi and Golombok, 2015 ). Overall,

these studies have shown that families formed via ARTs show good family functioning when children are in infancy and

childhood, with well-adjusted and competent parents and healthy children .
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In a similar vein, the extensive literature on lesbian-mother families created by donor insemination and the smaller (but

growing) literature on gay-father families created by surrogacy with preschool- and school-age children suggests that

parenting quality and child adjustment are unrelated to parents’ sexual orientation in these developmental periods .

Rather, parenting quality and child adjustment relate to family processes (e.g., family communication, the couple

relationship) and external events (e.g., stigmatization) . In some cases, preschool and school-age children of sexual-

minority parents have been found to demonstrate better psychological adjustment than their peers in heterosexual-parent

families .

There has been little focus on parenting and child development in single- and trans*-parent families created by ARTs,

though the preliminary evidence on children in early and middle childhood indicates that neither the number of parents nor

parents’ gender identities result in negative outcomes . However, some studies have shown that a single-

father family structure created by surrogacy and parental gender identity are, in some cases, relevant to parents’ and

children’s external experiences, including their exposure to microaggressions and negative attitudes from others .

It remains unknown whether all of these findings pertaining to families of diverse parent number, gender, gender identity,

and sexual orientation are maintained as children enter adolescence. Evidence to this effect would be particularly relevant

for determining whether some aspects of parenting quality and child adjustment might differ across children’s

developmental stages and/or family types. In light of the aforementioned knowledge gaps, an overview of adolescent

development and the parent–child relationship in diverse family forms created by ARTs, according to current empirical

research. To this end, the attachment, identity development, and emotional distance regulation frameworks are introduced

to provide a theoretical explanation of key processes involved in ART families during adolescence.

2. Adjustment of Adolescents Born through Assisted Reproduction

A number of studies have focused on the physical health, cognitive development, and socioemotional competencies of

children conceived through ARTs. Two literature reviews  considering some important confounders (e.g., multiple

births, prematurity) have found that IVF children do not differ from spontaneously conceived children in physical health.

However, further and longitudinal research is needed to confirm these findings.

With regard to neuropsychological and cognitive development, no differences have been found in psychomotor abilities,

social competencies, language progress, and behavioral development between children born through ARTs and

spontaneously conceived children . Moreover, a recent review underlined the importance of considering single versus

multiple births in the evaluation of cognitive development in children born through ARTs . Although some studies have

found that ART conception has some negative influence on cognitive development (e.g., lower intellectual quotient) ,

the differences between children conceived via ARTs and spontaneously conceived controls have been found to

disappear when only single children are considered . For instance, the association between attention deficit

hyperactivity disorder (ADHD) and IVF conception has been shown to disappear when only single children are analyzed

. Additionally, no higher risks for being on the autism spectrum or emotional and behavioral disorders have been found

in children born through ARTs compared to spontaneously conceived children .

In relation to behavioral and psychological outcomes in middle childhood, a recent study observed no differences between

children born to gay or heterosexual single fathers through surrogacy, gay partnered fathers through surrogacy, and

heterosexual partnered fathers through IVF . Furthermore, a systematic review of psychological adjustment among

adolescents conceived through ARTs and raised in heterosexual- or lesbian-parent families summarized the evidence

according to whether the parents used their own gametes or reproductive donation . The results indicated that,

regardless of their family type, adolescents born through ARTs seemed equally well-adjusted, relative to spontaneously

conceived adolescents and standardized normative samples.

Following the same distinction criterion (i.e., use of homologous vs. donation-based ARTs), previous research has

reported no differences between IVF adolescents and spontaneously conceived controls in terms of cognitive ability and

school performance . However, a recent systematic review  found that studies on ICSI children have not been

consistent, and that most previous studies have suffered from important methodological limitations and been too

heterogeneous in their assessment of cognitive outcomes; thus, there is a limit to the generalizations that can be drawn.

Other studies have found that IVF adolescents do not display differences in behavioral problems , peer problems ,

and emotional functioning , even when considering both single and twin IVF adolescents .

With regard to reproductive-donation families, a nationwide registry-based cohort study in Denmark found that adolescent

offspring showed good academic achievement . Similarly, a UK study by Golombok et al.  found that adolescents
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conceived via ARTs showed healthy psychological adjustment. More specifically, the UK study found that, when offspring

were aged 14 years, mothers in surrogacy families showed less negative parenting and reported greater acceptance of

their adolescent children and fewer problems in family relationships, compared with gamete-donation mothers .

Additionally, less positive relationships were found between mothers and adolescents in egg-donation families than in

donor-insemination families. However, there were no differences in adolescent adjustment problems, psychological well-

being, and self-esteem between donor-insemination, egg-donation, surrogacy, and spontaneous-conception families.

In a recent study conducted in Western Australia by Wijs et al. , ART-conceived offspring reported fewer externalizing

problems at ages 14 and 17 relative to their spontaneously conceived counterparts. Additionally, at both ages, no

differences in internalizing behavior emerged from adolescent or clinical reports, with their scores being below the clinical

cut-off; however, parents of ART-conceived adolescents reported more internalizing problems in offspring. The higher

percentage of ART-conceived adolescents with clinical depression at age 14 was no longer apparent at age 17. An

explanation for these findings may stem from the tendency for parents who conceive through ARTs to be overprotective,

see their children as precious, and have higher expectations of their children, which in turn can affect their children’s

behavior . Two further underlying mechanisms for these differences in health outcomes may be the higher prevalence

of obstetric complications in ART pregnancies  and the epigenetic alterations that occur around the susceptible window

of conception during the ART process . In more detail, the epigenetic changes that alter the fetal programming of

endocrine and metabolic processes may lead to altered activity of the hypothalamic–pituitary–adrenal axis, which is

involved in the regulation of stress and arousal, and thereby the regulation of emotion and behavior .

Another relevant theme for ART families and adolescent adjustment is the disclosure of assisted conception . While

sexual-minority and single parents are unlikely to conceal their use of reproductive donation due to the presence of same-

gender parents or the absence of a second parent, respectively, heterosexual couples may find it easier to do so.

Previous studies in the UK have not found negative effects of secrecy on donor-conceived adolescents’ psychological

adjustment . However, a more recent UK study  underlined that children who are told about their origins at a

young age are better psychologically adjusted and report higher family relationship quality in adolescence.

The few studies on sexual-minority parents with adolescent offspring have been mainly conducted by the National

Longitudinal Lesbian Family Study (NLLFS) group , showing that the psychological adjustment of the adolescent

offspring of lesbian mothers seems unaffected by the disclosure of their conception method . In fact, one study

comparing the adolescent offspring of lesbian mothers conceived through donor insemination and the adolescent offspring

of heterosexual parents conceived through spontaneous conception in the Netherlands found the former to demonstrate

higher levels of self-esteem and fewer conduct problems relative to the latter . In a similar vein, the only study on

children born to single fathers through surrogacy was conducted in Italy when children were aged 6–12 years ; the

findings showed that it was not disclosure, per se, that was associated with children’s behavioral adjustment, but

children’s weaker understanding of surrogacy, lower satisfaction with their contact with the gestational carrier, and lower

comfort with their family arrangement. It is unknown whether these findings might also apply to gay-father families created

by surrogacy.

To the best of the knowledge, very little research has been conducted on possible protective or risk factors in the

disclosure process in families formed by ARTs. From an attachment perspective , ART-conceived children and

adolescents with secure attachment might be expected to manage the disclosure in a less distressing way, due to the

interiorization of their parents’ availability in case of need and vulnerability. Attachment security would also imply that

these offspring may feel more comfortable and less constrained in asking their parents questions about the donor or

surrogate, because they have internalized their parents as a secure base from which to explore their ART origins, without

risking the emotional bond with their parents . Thereby, insecurely attached children or adolescents may have

more difficulty processing their ART conception following disclosure. On the one hand, offspring with an avoidant
attachment pattern may be more likely to perceive mistrust in relation to others and react to disclosure with a

hypoactivation of the attachment system, feeding an idea of others as unreliable and of the self as not worthy. On the

other hand, offspring with a preoccupied attachment pattern may be curious about their donor or surrogate, but feel guilty

exploring this due to entangled or role-reversed relationships with their parents.

Preliminary confirmation of these hypotheses derives from three studies of lesbian and single mothers with children

conceived through donor insemination in the USA and the UK , respectively and gay fathers with children born

through surrogacy in Italy . Overall, these studies have indicated that in middle childhood  and adolescence ,

offspring’s attachment security is associated with a greater interest in exploring their ART conception. In addition,

adolescent offspring with higher levels of disorganized attachment to their single and lesbian mothers are more likely to

perceive their sperm donor—and donor conception in general—negatively , and offspring of lesbian mothers with a
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dismissive attachment pattern are less likely to express curiosity . These findings suggest that attachment theory may

be able to provide unique explanations for peculiar family dynamics in ART families. However, further research from this

perspective is needed.

3. The Parent—Adolescent Relationship in Families Formed through
Assisted Reproduction

No prior research on parent–adolescent relationship quality has been conducted with ICSI families. However, some

studies have examined this factor among IVF families created using homologous reproduction. In their systematic review,

Ilioi and Golombok  reported that most studies have not found differences in the parent–adolescent relationship between

IVF and spontaneously conceived families, particularly with respect to warmth and conflict . While a more indulgent

education style and lower maternal sensitivity have been reported for IVF families , these seem to be related to the

experience of infertility, and not to the type of ART used . Furthermore, some differences have been described

according to the type of ART used, with parent and child gender, child age, and disclosure representing key mediators of

the parent–adolescent relationship in families created via donor insemination .

While a positive relationship has been found between lesbian mothers and their adolescent offspring conceived through

donor insemination , most studies on the parent–adolescent relationship have been conducted with heterosexual-

parent families created by reproductive donation. In relation to these families, research has examined whether the child’s

lack of genetic relation to a parent may determine a change in the parent’s feelings or behavior towards that child, and

whether this, in turn, may influence the child’s adjustment and identity formation in adolescence (for a discussion, see ).

In particular, fathers of children conceived through donor insemination have been shown to keep a greater distance from

their children compared to fathers of children conceived through spontaneous conception .

The issue of disclosure raises further concerns, as many heterosexual ART parents feel uncertain about whether and

when to disclose the lack of a biological link with their ART-conceived children . Discomfort over the secrecy surrounding

heterosexual-parent families created using ARTs has been the topic of clinical and research attention, due to its potential

interference with family relationship quality and child development . Regarding this, a UK study of donor-

insemination families found no difficulties in the mother–adolescent relationship between IVF, adoptive, and spontaneous-

conception families . Of note, although the two offspring in the study who had been told of their donor conception in

middle childhood found the disclosure upsetting at the time, they no longer experienced distress at 18 years of age.

In general, the literature indicates that the age at which children are told or discover that they were born through ART

influences their feelings about the circumstances of their birth, with those who are told later (i.e., from adolescence

onwards) or who discover accidentally experiencing a greater likelihood of psychological distress . Currently,

disclosure about donor conception is recommended, since research has found lower levels of conflict between mothers

and adolescent sons who are aware of their origins, even compared to mothers and adolescent daughters .

The empirical evidence on family functioning in heterosexual-parent families created by egg donation comes almost

exclusively from two longitudinal studies of children conceived via anonymous egg donation and assessed at the ages of

3–8 and 12 years in the first study , and 1, 2, 3, 7, 10, and 14 years in the second study (for a review, see ). Both

studies found egg-donation families to be functioning well in terms of parenting quality and child adjustment. A more

recent UK study of families who conceived using identity-release egg donation found a lower quality of mother–infant

relationship within egg-donation families compared to IVF families; however, these differences disappeared when twins

were excluded from the sample .

With regard to adolescents conceived through egg donation, one study found that egg-donation mothers were as sensitive

to their adolescents’ needs as IVF mothers , though less emotionally involved compared to donor-insemination

mothers. In contrast, another study found that egg-donation mothers and their adolescent offspring reported a less

positive relationship quality compared to donor-insemination mothers and their adolescent offspring, though this difference

did not bear out in the observational assessment . Furthermore, age of disclosure about the method of conception has

been shown to play an important role in child adjustment in families created by reproductive donation . It is noteworthy

that since the infertility stigma has been found to affect women more than men , this aspect may be relevant to explore

with mothers of children conceived through egg donation in future research.

In relation to the use of surrogacy in heterosexual-parent families, a few studies have focused on the parent–adolescent

relationship, finding a more positive mother–adolescent relationship in surrogacy families compared to gamete-donation

families when children are aged 14 years. More specifically, mothers in surrogacy families have been found to show lower
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levels of negative parenting and greater acceptance towards their adolescents, and surrogacy families have been found to

have better overall relationship functioning . A longitudinal study by Golombok et al.  showed that surrogacy had no

detrimental effect on parenting quality during childhood; rather, higher levels of maternal and paternal adaptation to

parenthood were found . To the best of the knowledge, no study has focused on the parent–adolescent relationship in

gay-father families through surrogacy.
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