
Factors Associated With Behavioral Adjustment Among School-Age
Children of Gay and Heterosexual Single Fathers Through Surrogacy

Nicola Carone1, Lavinia Barone1, Vittorio Lingiardi2, Roberto Baiocco3, and David Brodzinsky4
1 Department of Brain and Behavioral Sciences, Lab on Attachment and Parenting – LAG, University of Pavia

2 Department of Dynamic and Clinical Psychology, Sapienza University of Rome
3 Department of Developmental and Social Psychology, Sapienza University of Rome

4 Department of Psychology, Rutgers University

Thirty-one children of gay single fathers and 28 children of heterosexual single fathers, all born through
surrogacy, were compared with 31 children of gay partnered fathers through surrogacy and 30 children
of heterosexual partnered fathers through in-vitro fertilization on their perceptions of self-worth and
their father- and caregiver-reported internalizing and externalizing behaviors. For children of single
fathers, the study also examined associations between aspects related to their surrogacy conception, feel-
ings about their family arrangement, and behavioral adjustment. All children (47.5% girls) were aged
6–12 years (Mmonths = 97.84, SD = 20.50) and living in Italy; all fathers (Myears = 43.79; SD = 6.42)
identified as cisgender, reported a medium-to-high socioeconomic status, and were White (with the
exception of one gay partnered father). No differences were found across the four family groups in any
behavioral outcome, with children demonstrating, on average, high levels of self-worth and low levels
of internalizing and externalizing problems. In single-father families, regardless of the father’s sexual
orientation, children with a weaker understanding of surrogacy, lower satisfaction with their contact
with the gestational carrier, and lower comfort with their family arrangement were associated with more
externalizing problems. Furthermore, children’s female gender and lower satisfaction with their contact
with the gestational carrier were associated with more internalizing problems, whereas children’s male
gender and greater understanding of surrogacy were associated with higher self-worth. Taken together,
these findings do not support the commonly held assumption that the combination of surrogacy concep-
tion and single fatherhood is detrimental for children’s behavioral adjustment.
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of origins
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Among children who are conceived via surrogacy—the practice
by which a woman bears the pregnancy for the intended parent(s)
with the intention of handing over the resulting child—a small but
growing number are being raised in gay or heterosexual single-fa-
ther families (Carone et al., 2017b; Coles, 2015). In Italy, where
the present study was conducted, domestic surrogacy is banned by
law (i.e., Law 40/2004; applicable to all Italians); thus, intended

single fathers who wish to conceive via this route must turn to
international surrogacy services. As this path involves significant
expenses (e.g., health insurance to cover all procedures and the
pregnancy, legal services for agreements among all parties, etc.), it
is mainly reserved for wealthy men, who generally pursue surro-
gacy arrangements in one of U.S. states (e.g., California, Nevada)
or Canada provinces (e.g., British Columbia, Ontario), where
reproductive services are extended to nonresidents, regardless of
their sexual orientation and marital status (Berkowitz, 2020; Car-
one et al., 2017b).

Similar to many other countries, Italy has fostered considerable
public debate over whether children born through surrogacy are
more susceptible to poor psychological adjustment relative to chil-
dren conceived through other paths—particularly spontaneous
conception (Lingiardi & Carone, 2016). It is commonly thought
that a child born through surrogacy might view the gestational car-
rier and/or egg donor as a mother and suffer when there is no rela-
tionship—or one that is limited by physical distance—and that this
may increase the likelihood that the child will develop psychologi-
cal problems (Lingiardi & Carone, 2016). More broadly, such
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views echo the contention over whether dimensions of family
structure (i.e., number of parents, parents’ gender and sexual ori-
entation, or method of conception) are more predictive of child
adjustment than family processes (for a discussion, see Golombok,
2015).
Despite these widespread views, child behavioral adjustment in

gay and heterosexual single-father families through surrogacy has
received scarce research attention, both in Italy and globally. From
a theoretical perspective, this represents a lost opportunity to gain
insight into the role of fathers in children’s outcomes. Recently,
Volling et al. (2019) proposed theoretical and methodological
advancements for studying the impact of the father–child relation-
ship on child development; nonetheless, to date, fathering research
has mainly involved heterosexual partnered fathers, though more
recent research has also focused on gay partnered fathers (e.g.,
Carone, Baiocco, Lingiardi, & Kerns, 2020; Carone, Lingiardi, et
al., 2018; Farr, 2017; Golombok, 2015). By the same token, it is
largely unknown which particular aspects of fathering in a single-
father family are associated with child development outcomes
(Coles, 2015). From a policy level, the call for open access to fer-
tility services (on ethical grounds), regardless of marital status or
sexual orientation (De Wert et al., 2014); requires that the above-
mentioned concerns about the impact of single fatherhood through
surrogacy on child behavioral adjustment are informed and
grounded in empirical research.
To this end, the present study investigated whether children of

gay and heterosexual single fathers differed from children of gay
and heterosexual partnered fathers in terms of behavioral adjust-
ment in middle childhood. Furthermore, to contribute a deeper
picture of which family variables might explain individual differ-
ences in children’s behavioral adjustment in gay and heterosexual
single-father families, for these children only, the study also iden-
tified whether—and to what extent—feelings about their family
arrangement and specific factors pertaining to their surrogacy con-
ception (i.e., understanding of surrogacy, frequency of contact
with the gestational carrier, satisfaction with their contact with the
gestational carrier, or curiosity about the gestational carrier) were
uniquely related to their self-worth and internalizing and external-
izing problems. With respect to this second aim, the study also
examined the influence of fathers’ sexual orientation on these
associations.

Behavioral Adjustment of Children Born Through
Surrogacy in Single-Father Families

There is very limited knowledge of the behavioral adjustment of
children born to single fathers through surrogacy. The only study
to have examined this compared children of gay and heterosexual
single fathers with children of gay and heterosexual partnered
fathers at mean age 5.5 years, in Italy (Carone, Baiocco, Lin-
giardi, & Barone, 2020). The findings showed that, irrespective of
family type, children’s internalizing and externalizing problems
were in the normal range and very low in relation to the clinical
cut-off points. Additionally, the only differences across family
types pertained to greater parenting stress in the gay and hetero-
sexual single fathers; furthermore, lower sensitivity and supportive
parenting were associated with greater father-reported child inter-
nalizing problems, whereas lower rough-and-tumble play quality
and sensitivity, greater negative parenting and parenting stress,

and the child male gender were associated with greater father-
reported child externalizing problems (Carone, Baiocco, Lingiardi,
& Barone, 2020).

While these findings are unsurprising when connected to the
broader literature on diverse new family forms, showing that fam-
ily structure is less associated with child behavioral adjustment
than family processes (for reviews, see Golombok, 2015; Patter-
son, 2017), research has yet to address the role of more specific
family factors that uniquely characterize single-father families. To
this end, the present study examined children’s understanding of
their surrogacy conception, contact with the gestational carrier
and/or egg donor (if any), satisfaction with their contact, and feel-
ings about their family arrangement, on the basis of research with
adoptive families (Farr & Grotevant, 2019; Pinderhughes & Brod-
zinsky, 2019; Wrobel & Grotevant, 2019) and two-parent families
formed through assisted reproduction (Carone, Barone, et al.,
2020; Vanfraussen et al., 2002).

Developmental Context for Understanding Surrogacy
Origins and Feelings About the Family Arrangement

In the preschool years, most children define their family in geo-
graphical and emotional terms, as the people who live with them
and love them (and who are loved, in return; Brodzinsky, 2011).
However, by the age of 6–8 years, children begin to grasp the sig-
nificance of the biological concept of family and the implications
of the absence of a biological connection among family members
(Williams & Smith, 2010); as shown by research involving chil-
dren raised in diverse family forms (e.g., Carone, Barone, et al.,
2020; Farr et al., 2016; Messina & Brodzinsky, 2020; Tasker &
Granville, 2011). Once single fathers disclose their surrogacy con-
ception to their children, the children begin to elaborate on their
conception throughout the course of their development (Carone,
Baiocco, et al., 2018, Carone, Barone, et al., 2020) and gain an
understanding of the nature of their family relationships (e.g.,
“Who is part of my family?”) and the roles played by the gesta-
tional carrier and egg donor in their family arrangement (e.g.,
“Who am I related to genetically?”; “Whose body did I grow in?”).
Similar to what Brodzinsky (2011) noted for children’s understand-
ing of adoption, children’s comprehension of their surrogacy and
their family arrangement (and the potential impact of these factors
on children’s behavioral adjustment) represents a developmental
process that is closely tied to their understanding of birth and repro-
duction, family roles and relationships, values, interpersonal
motives, and societal institutions.

Also, in line with Erikson’s (1963) psychosocial developmental
model, it would be reasonable to expect that surrogacy conception
in gay and heterosexual single-father families might expose chil-
dren to a unique set of psychosocial tasks that could interact with
and complicate more universal developmental tasks. In middle
childhood, children are typically industrious in their attempts to
master and understand fundamental aspects of their life. For chil-
dren of gay and heterosexual single fathers, this may translate into
a need to gain clarity on their surrogacy origins (e.g., their father’s
need for a gestational carrier and egg donor to conceive) and fam-
ily arrangement (e.g., no mother from the outset and, in the case of
gay single-father families, a father with a nonheterosexual orienta-
tion), especially as they become more cognizant of the differences
between their own family circumstances and those of their peers.
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Although prior research with children raised in other diverse fam-
ily forms has suggested that, during the school years, children
actively attempt to understand their origins and develop positive
feelings about their family arrangement (e.g., Farr et al., 2016;
Messina & Brodzinsky, 2020; Tasker & Granville, 2011; Van-
fraussen et al., 2002), there is limited knowledge on the relation-
ship between children’s understanding of their origins and their
behavioral adjustment.
Most prior knowledge on this issue comes from adoption

research, indicating that, in middle childhood, while adoptees’
understanding and appreciation of the implications of their adop-
tion grow at a profound rate (Brodzinsky, 2011), a rise in behav-
ioral problems is also common. This finding has been partly
explained by the fact that, during this period, the emergence of
logical thought sensitizes children to the reality that gaining a new
family through adoption also means separating from an original
one (Brodzinsky, 2011; Farr & Grotevant, 2019). Similarly,
research has found that higher levels of negative affect about the
loss of a birthparent are associated with higher levels of depression
and lower global self-worth (Smith & Brodzinsky, 2002).
Although school-age children born to single fathers through surro-

gacy and adopted children must both face the challenge of under-
standing their origins and family arrangement, their family
circumstances differ greatly, and this may determine different behav-
ioral outcomes. Contrary to research on adoptive families, studies of
assisted conception families have not indicated that children in these
families feel abandoned by their gestational carrier and/or gamete
donors (Golombok, 2015). Rather, between the ages of 6–10 years,
they tend not to view their conception as salient to their everyday
experiences, and most report either positive or neutral feelings about
their origins (Blake et al., 2014; Carone, Baiocco, et al., 2018). On
the other hand, children’s negative thoughts and feelings about their
origins have been linked to late disclosure (i.e., in adolescence or
adulthood) in two-parent heterosexual families (Golombok, 2015);
this circumstance is unlikely to be replicated in single-father families
through surrogacy, given the visible absence of a second parent from
the onset. To summarize, research with assisted conception families
and the emerging, normative desire of children to understand their
origins support the hypothesis that, in single-father families through
surrogacy, children with a more detailed understanding of their ori-
gins and more positive feelings about their family arrangement will
be likely to demonstrate better behavioral adjustment than those with
less knowledge or more negative feelings about their origins.

Contact With the Gestational Carrier/Egg Donor and
Child Behavioral Adjustment

In the current context, contact refers to any type of communication
the child has with their gestational carrier and egg donor, including
the exchange of cards, letters, pictures, gifts, and emails, as well as
phone calls and face-to-face visits. Two theoretical models from
adoption research (i.e., the adoption curiosity pathway [Wrobel &
Dillon, 2009; Wrobel & Grotevant, 2019] and emotional distance
regulation [Grotevant, 2009]) provide initial frameworks for under-
standing the associations between children’s contact with their gesta-
tional carrier and/or egg donor and their behavioral adjustment in
single-father families through surrogacy. Similar to adoptees, who
seek to learn more about their adoptive background on the basis of
the intensity of their adoption-related curiosity (Wrobel & Dillon,

2009), children of single fathers through surrogacy can be expected
to examine what their surrogacy conception and family arrangement
mean to them (and to others) as they develop a more realistic under-
standing of their origins. However, fathers may vary in the level of
support they offer in response to their children’s curiosity about their
origins, with some encouraging open exploration of surrogacy-related
issues and others discouraging such exploration (Carone, Barone, et
al., 2020).

Other factors also play a role in determining the level of informa-
tion a child receives about their origins: whether the surrogacy was
genetic or gestational; whether the egg donor was anonymous or
open-identity; whether the gestational carrier and/or egg donor were
previously known by the father; and whether agencies or clinics
were involved in the conception. Consistent with Grotevant’s (2009)
emotional distance regulation model, children of single fathers
through surrogacy may negotiate, fine-tune, and navigate closeness
and distance with their gestational carrier and/or egg donor, as well
as interpret this contact, in differing ways. Contact may occur
directly or be mediated by the father, but given the relatively young
age of these children and the vast geographical distance between
parties, direct contact between the child and gestational carrier and/
or egg donor is rare; more frequently, contact is mediated by the fa-
ther and facilitated by technology and social media (Blake et al.,
2016; Carone et al., 2017a; Carone, Baiocco, et al., 2018).

The relation between contact and children’s adjustment has been
much more widely investigated in adoptive families than in assisted
conception families (for reviews, see Farr & Grotevant, 2019; Pin-
derhughes & Brodzinsky, 2019). Within adoption research, no dif-
ferences have been found in externalizing behavior between
adolescents who have never had contact with their birth parents and
those who have had ongoing contact since early childhood (Brod-
zinsky, 2006; Grotevant et al., 2013; Von Korff et al., 2006). How-
ever, children’s satisfaction with birth parent contact has been
shown to be significantly associated with behavioral adjustment
(Grotevant et al., 2013). Some studies have also linked greater
structural openness to greater satisfaction on the part of adoptees
(Farr & Grotevant, 2019; Pinderhughes & Brodzinsky, 2019);
others have shown that adoptees who desire more information
about—and contact with—their birth family report greater dissatis-
faction with their current contact arrangement (Farr & Grotevant,
2019; Grotevant et al., 2013; Wrobel & Grotevant, 2019).

To date, research with assisted conception families has shown no dif-
ferences in behavioral adjustment between children conceived using a
known or an open-identity versus an anonymous (i.e., noncontactable)
sperm donor (Bos & Gartrell, 2011; Carone et al., 2021). Whether—
and to what extent—children of gay and heterosexual single fathers es-
tablish and maintain contact with their gestational carrier and/or egg do-
nor, and the impact of such (lack of) contact on their behavioral
adjustment, are currently unknown. However, from the research
reviewed above, it is reasonable to expect that, regardless of the extent
and type of contact between parties, children who are more satisfied
with the contact arrangement will present better behavioral adjustment.

Study Hypotheses

On the basis of the literature discussed above, the present study
used a multimethod and multi-informant design to test the follow-
ing two hypotheses:
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1. Children born to gay or heterosexual single fathers
through surrogacy would not differ from children born to
gay partnered fathers through surrogacy and children
born to heterosexual partnered fathers through in-vitro
fertilization (IVF) in levels of self-worth or internalizing
and externalizing problems.

2. In gay and heterosexual single-father families only, chil-
dren with a greater understanding of their surrogacy con-
ception, greater satisfaction with their contact with the
gestational carrier and/or egg donor, and greater ease with
their family arrangement would perceive themselves as
having greater value and be reported to display fewer
internalizing and externalizing problems.

Method

Participants

The sample included 31 gay single-father families through sur-
rogacy, 28 heterosexual single-father families through surrogacy,
31 gay two-father families through surrogacy, and 30 heterosexual
two-parent families through IVF, comprising a total of 120 fami-
lies. For each family, data gathered from the child and the genetic
father were used. When gay partnered fathers failed to disclose
their genetic status, their families were not included. All children
were aged 6–12 years (Mmonths = 97.84, SD = 20.50) and living in
Italy with their parent(s); all fathers (Myears = 43.79, SD = 6.42)
identified as cisgender and were White, with the exception of one
Latino/Hispanic gay partnered father. In families with more than
one child in the relevant age range, the oldest child was studied.
Although single-father families were not recruited on the basis of
the type of surrogacy practiced (i.e., genetic vs. gestational), all
used gestational surrogacy (involving the father’s sperm, an egg
donor, and a gestational carrier). In all families, the gestational
carrier was unknown to the father before the surrogacy arrange-
ment (i.e., the single father and the gestational carrier were con-
nected by a fertility clinic, agency, or consultancy, or via an online
advertisement); 36 single-father families (n = 17 headed by gay
single fathers, n = 19 headed by heterosexual single fathers) chose
an open-identity egg donor (contactable once the child turns 18),
whereas the remaining 23 single-father families (n = 14 headed by
gay single fathers, n = 9 headed by heterosexual single fathers)
used an anonymous egg donor. The inclusion of gay partnered
fathers and heterosexual partnered fathers as comparison groups
enabled the analysis to control for the parent’s male gender, his
genetic relationship with the child, and the use of IVF to conceive
(as all surrogacy arrangements were gestational, all embryos were
created through IVF).
All families were required to have a caregiver who frequently

(i.e., at least three times per week) spent time with the child; in
this category, 62 babysitters, 48 grandparents, and 10 uncles/aunts
participated in the study. The inclusion criteria for single fathers
were as follows: (a) self-identified as gay or heterosexual, (b)
decided to undertake parenting alone, (c) had not cohabited since
the target child’s birth, (d) had not been involved in a noncohabit-
ing relationship that lasted longer than 6 months, (e) had a target

child aged 6–12 years and conceived through surrogacy. Gay part-
nered fathers were required to still be living with their partner and
to have conceived the target child through surrogacy; heterosexual
partnered fathers were required to still be living with the mother of
the target child and to have conceived the child through IVF (with-
out donated gametes).

Single-father families are an extremely hard-to-reach popula-
tion; thus, multiple recruitment strategies were used: (a) the
researchers posted online advertisements on the websites of sin-
gle-parent groups (n = 18, 30.5%); (b) participants passed informa-
tion about the study to friends, colleagues, and acquaintances who
fit the study criteria and/or disseminated information about the
study through social media (n = 36, 61.0%); and (c) an association
of same-sex parents distributed information about the study via
their mailing list (n = 5, 8.5%). Additionally, multiple sources
were used to recruit heterosexual partnered fathers: (a) three of the
largest fertility clinics providing treatment to heterosexual couples
in the area local to the research team (i.e., Rome and Milan) con-
tacted (by phone) potential participants who met the study criteria
and gave them the research team’s e-mail contact information (n =
10, 33.3%); (b) the researchers posted online advertisements to
reach parents who had conceived through assisted reproduction
(n = 6, 20.0%); and (c) participants passed information about the
study to friends, colleagues, and acquaintances who fit the study
criteria and/or disseminated information about the study through
social media (n = 14, 46.7%). Finally, gay partnered fathers were
recruited in the context of another study run by the same research
group (Carone, Lingiardi, et al., 2018). Fathers’ demographic
characteristics are presented in Table 1.

Procedure

Study approval was obtained from the Ethics Committee of the
Department of Developmental and Social Psychology of Sapienza
University of Rome (protocol 245/2016; Title: “Parent–Child
Relationship and Child Adjustment in Single-Father Families
Formed Through Surrogacy”) and written informed consent was
obtained from all adult participants (i.e., fathers and caregivers).
Parents also consented for their child to participate and the care-
giver to be contacted. Verbal assent was gained from children.
Each participant was reminded that their responses would be confi-
dential and that participation in all or part of the study could be ter-
minated at any time; such information was conveyed to the
children in an age-appropriate manner, both before and during
their participation. Families were assessed at home by a researcher
trained in the study techniques and no compensation was offered
to participants. During home visits, before the questionnaire and
interview related to surrogacy conception were administered to
children, single fathers were asked whether and what they had dis-
closed to their child about their conception. Fathers’ responses
were written down by the researcher, who adapted the terminology
and the questions to be used with each specific child. In single-fa-
ther families, 39 fathers (i.e., 21 gay single fathers and 18 hetero-
sexual single fathers) had only disclosed the involvement of the
gestational carrier, whereas the remaining 20 (i.e., 10 gay single
fathers and 10 heterosexual single fathers) had also referenced
the egg donor. The older the child, the higher the stage of disclo-
sure fathers had reached (r = .58, p , .01). Caregivers were
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informed that their responses would not be reported back to the
child’s father.

Measures

Children’s Internalizing and Externalizing Problems

In each family, the father and a caregiver completed the Strength
and Difficulties Questionnaire (SDQ; Goodman, 1997) to assess the
child’s emotional problems, hyperactivity/inattention, conduct
problems, peer problems, and prosocial behavior. This scale com-
prises 25 items rated on a 3-point Likert scale, ranging from 0 (not
true) to 2 (certainly true). Scores in the four problem areas can be
combined to generate a total difficulties score, with higher scores
indicating more problems. In the present study, total scores of inter-
nalizing (emotional plus peer items) and externalizing (conduct
plus hyperactivity items) problems were calculated, following the
recommendations of Goodman et al. (2010) for studying low-risk
samples. The SDQ has been shown to have good internal consis-
tency, test–retest and interrater reliability, and concurrent and dis-
criminative validity (Goodman, 1997). In this study, Cronbach’s as
for externalizing problems, as rated by fathers and caregivers, were
.84 and .80, respectively; Cronbach’s as for internalizing problems,
as rated by fathers and caregivers, were .81 and .77, respectively.

Children’s Self-Worth

All children were administered the Self-Worth subscale of the
Self-Perception Profile for Children (SPPC; Harter, 1985/2012),
which consists of six items measuring perceived self-worth.
Respondents are presented with a structured alternative format
“Some kids . . . Other kids . . .” that involves an initial decision to
identify a target person they consider most like them, followed by
a rating of the degree of similarity (“Really true of me” or “Sort of
true about me”). Items are scored from 1 to 4, with higher scores
indicating higher self-worth. In the present study, questionnaire
items were read aloud to the children to ensure comprehension by
the youngest (aged 6–7 years). Cronbach’s a was .80.

Children’s Experiences of Their Surrogacy Conception
and Family Arrangement

Children of gay and heterosexual single fathers only (n = 59)
were interviewed about their experiences of their surrogacy con-
ception and family arrangement using the Apple Tree Family
procedure (AFT; Tasker & Granville, 2011). The AFT is a stand-
ardized child-friendly elicitation technique that supports respond-
ents’ familiarization with sensitive interview topics related to
family. In the present study, children were initially asked to make
an “apple tree” representation of their family, following Tasker
and Granville (2011, p. 189) instructions: “We all come from dif-
ferent sorts and sizes of families. Family can mean different things
for different children; it can include whoever you want or see as
important. Could you put an apple on the tree for each person who
you see as being in your family?” According to the child’s prefer-
ence and writing abilities, the interviewer or the child wrote the
name of each family member the child wished to include on the
family tree (for the detailed procedure, see Tasker & Granville,
2011). Following this initial familiarization exercise between the
child and the interviewer, the interviewer asked the child what
they knew about their birth and prompted them to describe their

experiences of having been born with the help of a gestational car-
rier (and, if aware, also an egg donor) and living in a single-father
family.

Questions related to children’s experiences of their surrogacy
conception and family arrangement were adapted from previous
studies of birth family contact among adoptive families (e.g., Farr
et al., 2018; Grotevant et al., 2011). Each interview lasted approxi-
mately 1 hr and was audio-recorded and transcribed verbatim,
with the use of pseudonyms. The following variables were coded:
frequency of contact with the gestational carrier or egg donor; sat-
isfaction with contact with the gestational carrier or egg donor; cu-
riosity about the gestational carrier or egg donor; and feelings
about the family arrangement. Ratings for the interview variables
were based on the entire interview transcript. All transcripts were
coded by the first author. To calculate interrater reliability, the first
author administered 20 hr of training to a graduate student on the
interview codes and rating anchor points, using 20 transcripts col-
lected by the research team for another project on diverse family
forms. After interrater agreement $ .80 was attained, the graduate
student independently coded half of the transcripts (n = 30) while
unaware of the conditions of family type, child age, and child gen-
der. Both coders were nonparents and had differing genders and
sexual orientations; they met every 2 weeks to resolve disagree-
ments through discussion. Interrater reliability was excellent, with
intraclass correlation coefficients (ICCs) $ .81 for each variable.

Children’s Understanding of Surrogacy

Children of gay and heterosexual single fathers (n = 59) completed
the Understanding of Surrogacy Scale during the child interview fo-
cusing on: the distinction between natural conception and surrogacy;
the nature of surrogacy family relationships; and the role of the gesta-
tional carrier and egg donor, respectively, in the conception process.
This scale was derived from a scale designed by Brodzinsky et al.
(1984) to assess children’s understanding of their adoption. The inter-
view was scored from 0 (child exhibits no understanding of surro-
gacy) to 5 (child is aware of—and able to describe—the implications
of a genetic relationship with the father; in the case of gestational
surrogacy, child is also able to distinguish the different roles played
by the gestational carrier and egg donor), with higher scores indicat-
ing greater cognitive sophistication in understanding the surrogacy
process. To ensure the independence of ratings, approximately half
of the transcripts (n = 30) were analyzed by a second coder (i.e., a
graduate student who did not code interview variables related to
children’s experiences of their surrogacy conception and family
arrangement), following 20 hr of training on the interview codes
administered by the first author. Interrater reliability was excellent,
with ICC = .82. The detailed scale is available from the first author
upon request.

Covariates

In all analyses, given the dramatic age range of the sample
(6–12 years) and previous research suggesting gender differences
in self-worth (Harter, 1985/2012) and internalizing and externaliz-
ing problems (Rescorla et al., 2007), child age and gender were
entered as covariates. Furthermore, to test Hypothesis 1, number
of siblings and annual household income were also entered as
covariates, given the significant differences between groups.
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Analytic Plan

All analyses were performed using the statistical software R (R
Development Core Team, 2019). Given the small and extremely
inaccessible study population, the aim was to generate sufficient
power to detect at least medium effect sizes in the analyses of prin-
cipal interest. Of note, power analyses for hierarchical linear mod-
eling (HLM; Kenny et al., 2006) could not be performed before
data collection, as the covariance structure was unknown. a priori
power analyses (using pwr R package) with an alpha of .05 indi-
cated that, for the bivariate correlations with 120 participants,
power reached .99 for large effects, .92 for medium effects, and
.19 for small effects; for the bivariate correlations with 59 partic-
ipants, power reached .99 for large effects, .66 for medium
effects, and .12 for small effects. For the analysis of covariance
(ANCOVA), involving four groups, four covariates, and 120 par-
ticipants, power reached .96 for large effects, .60 for medium
effects, and .12 for small effects. For the multiple regression
analyses, involving 59 participants and two predictors (child’s
self-worth as an outcome), power reached .98 for large effects,
.73 for medium effects, and .14 for small effects. This suggests
that the sample was sufficiently large to detect medium (e.g., d =
.50) and large (e.g., d = .80) effects, but not small effects (e.g.,
d = .20; Cohen, 1988). Therefore, bootstrapping was used to
understand the stability of the results within a larger simulated
sample (n = 1,000 families).
To compare differences in children’s self-worth across family

types, an ANCOVA was run using child age, child gender, number
of siblings, and annual household income as covariates. Compari-
sons were made using both traditional null hypothesis significance
testing (NHST) and Bayesian analysis, as the latter facilitates a
more robust examination of the null hypothesis (Dienes, 2011). In
Bayesian analysis, a Bayes factor (BF01) of 1–3 indicates anec-
dotal evidence, whereas a BF01 of 3–10 indicates substantial evi-
dence for the null hypothesis (i.e., data that are 3–10 times more
likely to support the null vs. the alternative hypothesis; Dienes,
2011). Differences in children’s internalizing and externalizing
problems across family types were tested using HLM (lme4 R
package), given that, in each family, fathers and caregivers
reported on the same child. This procedure enabled the error var-
iance to be adjusted for the interdependence of partner outcomes
within the same dyad, resulting in more accurate standard errors
and associated hypothesis tests.
To identify the likelihood that the data would detect the factors

that best explained children’s self-worth in gay and heterosexual
single-father families, given a set of parameters (Van de Schoot et
al., 2014); several Bayesian multiple linear regression models
were computed and compared using the total coefficient of deter-
mination (TCD) and the Bayesian information criterion (BIC).
The TCD method determines the combined effect of variables on
the dependent variables; the BIC method measures the efficiency
of the parameterized model in predicting data and, at the same
time, penalizes model complexity (i.e., the number of unnecessary
parameters). The higher the TCD (range 0–1), the more variance is
explained; the lower the BIC, the better the model fit. Conse-
quently, the model with the highest TCD and lowest BIC can be
said to best fit the data. Factors associated with internalizing and
externalizing problems in gay and heterosexual single-father fami-
lies were examined using HLM (Kenny et al., 2006), to account

for data dependency within each family. Again, to identify the
model that best fit the data, Bayesian fit indices (i.e., TCD, BIC)
were used. The investigated predictors of children’s self-worth
and internalizing and externalizing problems included fathers’ sex-
ual orientation (coded as �1 = gay, 1 = heterosexual) and child-
ren’s gender (coded as �1 = boy, 1 = girl), age, understanding of
surrogacy, frequency of contact with the gestational carrier, satis-
faction with contact with the gestational carrier, curiosity about
the gestational carrier, and feelings about the family arrangement.
Variables related to the egg donor were not included, as only 20
children in gay and heterosexual single-father families had been
told about the use of an egg donor to conceive.

Results

Descriptive statistics of the interview variables related to child-
ren’s understanding of surrogacy, contact with the gestational
carrier, satisfaction with contact with the gestational carrier, curi-
osity about the gestational carrier, and feelings about their
family arrangement are shown in Table 1. Zero-order correlations
between the study variables are displayed in Table 2. Finally,
given evidence from the adoption literature indicating gender dif-
ferences in several variables related to conception (e.g., desire for
birth family contact, curiosity; Farr & Grotevant, 2019; Pinder-
hughes & Brodzinsky, 2019), preliminary analyses were per-
formed to test whether variables related to surrogacy conception
and family arrangement varied in the present sample according to
child gender and family type (i.e., gay single-father vs. heterosex-
ual single-father). These analyses are presented as online
supplemental materials.

Differences in Children’s Self-Worth and Internalizing
and Externalizing Problems Across Family Types

The ANCOVA showed no differences in children’s self-worth
across family types, F(3, 112) = 1.472, p = .226, hp

2 = .038, with
children in all groups reporting, on average, relatively high levels
of self-worth. Neither child age, F(1, 112) = 1.985, p = .161, hp

2 =
.017, nor child gender, F(1, 112) = 2.839, p = .095, hp

2 = .025, nor
number of siblings, F(1, 112) = .737, p = .392, hp

2 = .007, nor an-
nual household income, F(1, 112) = 1.527, p = .219, hp

2 = .013,
emerged as a significant covariate. The Bayes factor analysis was
consistent with the ANCOVA results, indicating that the data were
seven times more likely to substantially support the lack of a sig-
nificant family type effect over the chance of detecting a signifi-
cant effect (BF01 = 7.05). Similarly, the Bayes factors for number
of siblings (BF01 = 5.11) and annual household income (BF01 =
4.95) indicated that the data were about five times more likely to
support the lack of a significant effect over the chance of detecting
a significant effect. Finally, for child age (BF01 = 2.03) and child
gender (BF01 = 1.09), the data had anecdotal evidence of obtain-
ing a null model over the alternative.

With regard to internalizing problems, the HLM analyses using
the father and caregiver reports revealed no differences across
family types, estimate = .064, SE = .303, p = .979, with children in
all groups showing low levels of internalizing problems. However,
irrespective of family type, girls were reported to display higher
internalizing problems than boys, estimate = .629, SE = .263, p =
.019; neither child age, estimate = �.010, SE = .007, p = .123, nor
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number of siblings, estimate = �.186, SE = .244, p = .449, nor an-
nual household income, estimate , .001, SE , .001, p = .541,
was a significant covariate. Finally, fathers and caregivers reported
similarly low levels of externalizing problems across family types,
estimate = .111, SE = .495, p = .954. Neither child age, estimate =
�.004, SE = .011, p = .740, nor child gender, b = �.766, SE =
.430, p = .078, nor number of siblings, estimate , .001, SE ,
.001, p = .321, nor annual household income, estimate = .187,
SE = .399, p = .641, resulted as a significant covariate.

Factors AssociatedWith Self-Worth and Internalizing
and Externalizing Problems in Single-Father Families

To examine the factors associated with children’s developmen-
tal outcomes in gay and heterosexual single-father families,
fathers’ sexual orientation and children’s age, gender, understand-
ing of surrogacy, frequency of—and satisfaction with—contact
with the gestational carrier, curiosity about the gestational carrier,
and feelings about their family arrangement were entered into a
single multiple regression model of children’s self-worth and two
HLMs of children’s externalizing and internalizing problems,
respectively. Given the relatively limited sample size, to preserve
statistical power, model fit indices were used to retain only varia-
bles demonstrating a significant predictive value in the final
model. For the sake of concision, only the models that best fit the
data for each outcome are discussed here. Fit indices and model
details are reported in Table 3.

The multiple regression analysis indicated that boys, b = �.26,
p = .019, and children with a greater understanding of surrogacy,
b = .51, p , .001, reported greater self-worth (Model 3, TCD =
.33, BIC = 80.22). Furthermore, the HLM analyses showed that
girls, b = .28, p = .018, and children reporting greater satisfaction
with their contact with the gestational carrier, b = �.41, p = .001,
were reported (by their fathers and caregivers) to present fewer
internalizing problems (Model 3, TCD = .21, BIC = 166.97); chil-
dren with a greater understanding of surrogacy, b = �.30, p =
.021, greater satisfaction with their contact with the gestational
carrier, b = �.26, p = .021, and greater comfort with their family
arrangement, b = �.27, p = .028, were reported (by their fathers
and caregivers) to show fewer externalizing problems (Model 3,
TCD = .36, BIC = 156.98). In all analyses, the effects were
unlikely to have arisen because of multicollinearity, as all predic-
tors showed tolerance and variance inflation factor (VIF) values
within acceptable levels (..50 and ,2.00, respectively; Tabach-
nick et al., 2012).

Bootstrapping Simulation

Because the sample was not sufficiently large to detect small
effects, ANCOVA, multiple regression and HLM analyses were
rerun using bootstrapping to understand the stability of the results
within a larger simulated sample (n = 1,000). If the bootstrap con-
fidence intervals did not include 0 (and p , .05), a nonsignificant
effect of the predictor(s) on each outcome (i.e., child self-worth,
internalizing, and externalizing problems) was assumed. The boot-
strapping results indicated that repeated samples taken under a
sample size of n = 1,000 would be unlikely to detect different stat-
istically (non-)significant effects from those detected by the pres-
ent sample regarding both differences in children’s behavioralT
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outcomes across family types and factors associated with behav-
ioral adjustment in single-father families.

Discussion

The present study was the first to investigate the associations
between child behavioral outcomes and family factors that
uniquely characterize single-father families through surrogacy, as
well as to examine whether children of gay and heterosexual sin-
gle fathers might differ from children of gay and heterosexual
partnered fathers in their self-worth and internalizing and external-
izing problems. In line with our first hypothesis, reports from
fathers and caregivers indicated no differences across the four
family groups in any of the behavioral outcomes: children in all
four groups demonstrated, on average, moderately high levels of
self-worth and low levels of internalizing and externalizing prob-
lems. This finding is consistent with the results of prior studies on
diverse family forms, indicating that family structure does not neces-
sarily lead to child behavioral difficulties (Golombok, 2015; Patter-
son, 2017); as well as a previous study with gay and heterosexual
single-father families through surrogacy, indicating no group differ-
ences in adjustment at mean age 5.5 years (Carone, Baiocco, Lin-
giardi, & Barone, 2020). However, it should be noted that the
present research was not powered sufficiently to detect small differ-
ences between groups. In a similar vein, the lack of participant com-
pensation and the required participation of a caregiver who
frequently spent time with the child might have only attracted very
high-functioning single-father families. Also, as all of the reported
studies (including the present research) were cross-sectional, future
longitudinal studies are required to identify temporal precedence in
the developmental pathways of children born to single fathers
through surrogacy.
Consistent with our second hypothesis, children’s behavioral

outcomes were unrelated to male single parenthood through surro-
gacy, but they were associated with particular aspects of the surro-
gacy conception and to children’s feelings about their family
arrangement. Specifically, children felt, on average, reasonably
comfortable with their family arrangement. Furthermore, those
who felt more comfortable displayed fewer externalizing behav-
iors. There are several noteworthy aspects of this result. First, in
middle childhood, children become increasingly able to identify
and articulate feelings about their family structure and to ask ques-
tions about it (Brodzinsky, 2011). This occurs not only because of
children’s greater cognitive sophistication, but also because they
spend more time with peers, who may ask questions about their
family diversity (Vanfraussen et al., 2002) and stimulate the chil-
dren to inquire into the nature of their family structure, in conver-
sation with parents. When fathers are responsive to their child’s
questions, the child may feel more comfortable raising aspects of
their family arrangement they feel concerned or confused about;
this, in turn, may be associated with better behavioral adjustment.
This interpretation is consistent with findings from the adoption
literature on the role and importance of open communication
within the adoptive family system for children’s adjustment.
Parents who acknowledge the inherent differences associated with
adoptive family life and create an environment that allows for
children’s curiosity and questions about these differences and the
nature of their origins, generally facilitate healthier adjustment in
children (for reviews, see Farr & Grotevant, 2019; Pinderhughes

& Brodzinsky, 2019). Given that prior research with two-father
surrogacy families (Carone, Barone, et al., 2020) has reported sim-
ilar results, future studies of family dynamics within single-father
families formed through surrogacy would benefit from examining
the relationship between communication openness and children’s
psychological adjustment.

A second aspect of surrogacy conception that was found to
relate to child behavioral outcomes was children’s understanding
of surrogacy. Specifically, children’s greater cognitive sophistica-
tion in understanding the surrogacy process was associated with
more positive self-worth and fewer externalizing problems, but it
was unrelated to internalizing problems. It is likely that emerging
cognitive development during this period leads to more effective
coping strategies and a greater sense of internal control in relation
to understanding of surrogacy, which may result in fewer acting-
out behaviors and greater self-worth (Smith & Brodzinsky, 2002).
Positive self-esteem may also be related to the way in which
fathers discuss their child’s origins. Previous research on donor
conception families and surrogacy families has reported that
parents typically adopt a script of disclosure that emphasizes the
child’s specialness and how much they were wanted (Blake et al.,
2014; Carone et al., 2017a; Carone, Baiocco, et al., 2018).

It is also likely that coming to terms with one’s surrogacy con-
ception may be a less internal process in middle childhood than in
adolescence and adulthood (as found in research with adopted ado-
lescents and emerging adults, see Grotevant et al., 2011; Grotevant
et al., 2017). From this perspective, greater externalizing symp-
toms may reflect children’s unsuccessful efforts to cope with their
thoughts and feelings about the uniqueness of their family arrange-
ment, especially when they misunderstand information provided
by their father about their origins, believe their father to be with-
holding relevant information from them, find themselves forced to
reconcile discrepancies between the information they are given
and what they are able to cognitively understand, and/or are
unduly influenced by factors outside of the family, such as teasing
and microagressions from others regarding their family structure
or the nature of their origins.

Although children reported, on average, neutral feelings about
their frequency of contact with the gestational carrier, those who
were less satisfied were reported by fathers and caregivers to pres-
ent more internalizing and externalizing problems. This finding is
consistent with emotional distance regulation theory (Grotevant,
2009); insofar as it indicates that, regardless of the type or extent
of contact children experience, their behavioral adjustment is more
positive when their expectations of contact and their information
needs (i.e., about their origins) are met. The finding also aligns
with the adoption literature. For example, Grotevant et al. (2011)
found that adolescents and young adults who were more satisfied
with their level of postadoption contact with birth relatives demon-
strated fewer externalizing behaviors. In addition, Farr and Grote-
vant (2019) reported that adolescents who were more satisfied
with their contact with birth relatives reported more emotionally
close relationships with their parents and better family communi-
cation. These findings suggest the importance of exploring in more
detail the role of children’s and adolescents’ expectations regard-
ing surrogacy information and contact as contributing factors in
their behavioral adjustment, as well as their relationships with
parents.
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Additional considerations regarding children’s satisfaction with
their contact with the gestational carrier should be further contex-
tualized in relation to the scarce opportunities Italian children have
to communicate with her in middle childhood. Given the vast geo-
graphical distance between single-father families in Italy and their
gestational carrier (typically in the United States or Canada) and
the relatively young age of the children involved, it is realistic to
assume that communication between children and their gestational
carrier is completely dependent on their father’s willingness to
reveal the gestational carrier’s identity, allow a relationship
between them, and monitor their communication. Therefore, when
fathers act as gatekeepers to the gestational carrier, children’s sat-
isfaction should be interpreted not just as pure satisfaction with
their contact with the gestational carrier, but also as satisfaction
with their father, who may deny or encourage this contact. This
provides further indirect support for the idea that greater paren-
t–child cohesiveness may be associated with fewer behavioral
problems (Farr et al., 2019). Future research examining how pat-
terns of contact between parties occur in single-father families
could help to clarify this finding.
Future research with single-father families through surrogacy

should also give due consideration to the potential salience of gen-
der differences in variables related to surrogacy conception, given
that the children in these families are likely to navigate unique
identity issues and seek further knowledge of ancestry when they
reach adolescence (Erikson, 1963; Grotevant et al., 2017). Adoles-
cent girls may, in fact, become more interested in their gestational
carrier than boys, in response to their developing reproductive
identity and capacity for pregnancy, as adoption research indicates
for adopted girls and their birth mother (Wrobel & Dillon, 2009).
Whether adolescent daughters of single fathers through surrogacy
will require more contact with their gestational carrier to clarify
doubts or questions related to their conception—or whether they
will dismiss such contact, as it could be perceived as detrimental
to their relationship with their father—requires further investiga-
tion, because it might contribute to explaining the long-term
effects of surrogacy conception on behavioral outcomes.

Strengths and Limitations

Several strengths of the study should be acknowledged. The
data related to self-worth were obtained from the children, them-
selves, and the data related to internalizing and externalizing prob-
lems were obtained from caregivers, in addition to fathers, as the
latter may have presented an overpositive view of their child’s
adjustment. Furthermore, the reliance on multiple informants was
grounded in meta-analyses showing that correlations between
informants are often modest and that information from different
reporters can be important in conceptualizing child adjustment
problems (Achenbach et al., 1987). Finally, criticism of research
on new family forms often relates to statistical power (Golombok,
2015; Patterson, 2017), but such a critique is less relevant for the
present study since power analyses revealed that our sample size
was sufficiently large to detect medium and large effect sizes, and
the bootstrapping simulation confirmed the stability of our findings
even in a larger sample.
The present study is not, however, without limitations. First,

considering that all single fathers were highly educated, cisgender,
White, and relatively affluent, and they all conceived their long-

awaited children through gestational surrogacy, it is difficult to
precisely estimate the representativeness of this small volunteer
sample. However, particularly regarding the very high income of
participants in the study, because surrogacy involves significant
costs (e.g., IVF physician services, health insurance to cover all
procedures and the pregnancy, legal services for agreements
among all parties, and agency services), it is only available to a
small and relatively demographically homogeneous group. Evi-
dence for this is provided by the demographic composition of par-
ticipants in empirical studies with male-headed surrogacy families
that have included information about income (e.g., Berkowitz,
2020; Carone, Barone, et al., 2020, Carone, Lingiardi, et al., 2020;
Green et al., 2019). Second, contextual issues regarding the nega-
tive societal attitudes against—and prohibition of—surrogacy in
Italy (Lingiardi & Carone, 2016) could limit the generalizability
of the present findings to other countries.

Additionally, the findings may not generalize to genetic surro-
gacy arrangements (a less common type of surrogacy), in which
the genetic relationship between the surrogate and the child may
complicate children’s understanding of and comfort with their
conception and increase their interest in contact with the surrogate.
Finally, given the children’s relatively young age, there was a fun-
damental difficulty in interpreting their genuine understanding of
surrogacy in the interviews. Prior research with diverse families
suggests that children’s understanding of conception is signifi-
cantly influenced by their developmental stage (Brodzinsky et al.,
1984); thus, it cannot be ascertained whether the children’s
responses truly reflected their understanding or simply replicated
what their father had told them.

Conclusion

The present study of children born through surrogacy and raised
by gay and heterosexual single fathers provides preliminary evi-
dence of the positive functioning of these two rare—but growing
(Coles, 2015)—family forms. It also informs single fathers and
practitioners who interact with these families, showing that the de-
velopmental changes underlying children’s acquisition of knowl-
edge about their surrogacy origins have implications for their self-
worth and externalizing behaviors. This is particularly important
during middle childhood, when children transition to elementary
school and are increasingly confronted with the views of peers.
Also in this period, conduct problems and depressive and anxious
symptoms are predictive of greater aggression, depression, and
anxiety in adolescence and adulthood (Nivard et al., 2017; Roza et
al., 2003); as well as self-worth, coping strategies, and behaviors
that enable success for one’s relationships, career, and well-being
over time (Chung et al., 2017).

In conclusion, the findings contradict the commonly held
assumption that the combination of surrogacy conception and sin-
gle fatherhood has negative implications for children’s behavioral
adjustment. In line with the evidence that family processes are
more important than parental sexual orientation and the number of
parents for child behavioral outcomes (Golombok, 2015; Patter-
son, 2017), the findings encourage future studies to include an ex-
amination of children’s understanding of their origins, satisfaction
with their contact with the gestational carrier, and feelings about
their family arrangement, to contribute a more nuanced picture of
how children of single fathers develop within their family.
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