
Journal of Developmental
Origins of Health and Disease

www.cambridge.org/doh

Original Article

Cite this article: Adams DH, Gerace A,
Davies MJ, and de Lacey S. (2022) Self-reported
mental health status of donor sperm-conceived
adults. Journal of Developmental Origins of
Health and Disease 13: 220–230. doi: 10.1017/
S2040174421000210

Received: 10 November 2020
Revised: 14 March 2021
Accepted: 20 March 2021
First published online: 31 May 2021

Keywords:
Donor conception; health survey; mental
health; online; outcome; self-reported

Address for correspondence:
Damian H. Adams, College of Nursing and
Health Sciences, Flinders University, Bedford
Park, South Australia, 5042, Australia.
Email: adam0072@flinders.edu.au

© The Author(s), 2021. Published by Cambridge
University Press in association with
International Society for Developmental
Origins of Health and Disease.

Self-reported mental health status of donor
sperm-conceived adults

Damian H. Adams1 , Adam Gerace2, Michael J. Davies3 and Sheryl de Lacey4

1Caring Futures Institute, College of Nursing and Health Sciences, Flinders University, Bedford Park, South Australia,
5042, Australia; 2School of Health, Medical and Applied Sciences, Central Queensland University, Wayville, South
Australia, 5034, Australia; 3The Robinson Institute, The University of Adelaide, Adelaide, South Australia, 5001,
Australia; and 4College of Nursing and Health Sciences, Flinders University, Bedford Park, South Australia, 5042,
Australia.

Abstract

While donor-conceived children have similar mental health outcomes compared to spontane-
ously conceived children, there is an inconsistency between studies investigating mental health
outcomes of donor-conceived people in adulthood. This study is an online health survey that
was completed by 272 donor sperm-conceived adults and 877 spontaneously conceived adults
from around the world. Donor sperm-conceived adults had increased diagnoses of attention
deficit disorder (P= 0.004), and autism (P= 0.044) in comparison to those conceived sponta-
neously. Donor sperm-conceived adults self-reported increased incidences of seeing a mental
health professional (P< 0.001), identity formation problems (P< 0.001), learning difficulties
(P< 0.001), panic attacks (P= 0.038), recurrent nightmares (sperm P= 0.038), and alcohol/
drug dependency (P= 0.037). DASS-21 analysis revealed that donor sperm-conceived adults
were also more stressed than those conceived spontaneously (P= 0.013). Both donor sperm
and spontaneously conceived cohorts were matched for sex, age, height, alcohol consumption,
smoking, exercise, own fertility, and maternal smoking. The increase in adverse mental health
outcomes is consistent with some studies of donor-conceived adult mental health outcomes.
These results are also consistent with the Developmental Origins of Health and Disease
(DOHaD) phenomenon that has linked adverse perinatal outcomes, which have been observed
in donor-conceived neonates, to increased risk of chronic disease, including mental health.
Further work is required to reconcile our observations in adults to contrary observations
reported in donor-conceived children.

Introduction

The mental health and psychological adjustment of those conceived with donor gametes have
been of interest for researchers investigating the role of parent–child biological relatedness and
family functioning. A systematic review of 11 studies that investigated the psychological
outcomes of adolescents (11–18 years), conceived from donor gametes concluded that
donor-conceived adolescents were well adjusted psychologically.1 However, four of these studies
used the same sampling frame (the same participants), while another two studies contained ado-
lescents that crossed over into both publications thereby reducing both the number of unique
participants analysed and the strength of the conclusions drawn. Studies of younger children
have also concluded that they too are psychologically well adjusted compared to their sponta-
neously conceived peers.2–4

Some of these studies, both of young children and adolescents are under-powered with rel-
atively small sample sizes or implement exclusion criteria restricting participants to healthy sin-
gletons making conclusions about the overall mental health of donor-conceived children
difficult even though the results so far are reassuring. Furthermore, such investigations are often
limited by either the young person’s lack of knowledge of their conception or that the research-
ers did not assess disclosure. It has been shown through a systematic review that most donor-
conceived children and adolescents/young adults have not had their conception disclosed to
them, which may introduce a source of bias in the study sampling frame.5 Similarly, of those
studies included in the systematic review of adolescent outcomes,1 not all offspring were aware
of their conception and, in the case for heterosexual parents, less than 10% had disclosed to their
child about their conception. Without the children or adolescents knowing the nature of their
conception, it is therefore difficult to examine the relationship between knowledge of conception
and psychological outcomes.

While this flaw is noted, these previous studies provide data on the mental health outcomes
of donor-conceived young people. Conversely, in the case of adult outcomes, there is a dearth of
studies investigating the mental health of adults conceived with donor gametes in comparison to
spontaneously conceived adults where the additional elapsed time, and challenges of adult

https://doi.org/10.1017/S2040174421000210 Published online by Cambridge University Press

https://www.cambridge.org/doh
https://doi.org/10.1017/S2040174421000210
https://doi.org/10.1017/S2040174421000210
mailto:adam0072@flinders.edu.au
https://orcid.org/0000-0002-7281-9942
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S2040174421000210&domain=pdf
https://doi.org/10.1017/S2040174421000210


functioning, may reveal specific deficits not apparent in childhood.
Although, there are reports in which some adult donor-conceived
people have experienced negative feelings surrounding their con-
ception, including feelings of abandonment and deception, and
depression.6–10 Adult studies, by nature, require the informed con-
sent of the participant and therefore represent a different subset of
the donor-conceived population as these adults know that they are
donor-conceived unlike those studies investigating childhood out-
comes. A different sample bias will therefore often be inherent in
the adult studies through self-selection than those observed in the
childhood studies where participation was decided by their parents
and potentially involves non-disclosure of their donor conception
status.

Due to a lack of studies investigating the mental health of
donor-conceived adults in comparison to those who are spontane-
ously conceived systematically, studies are required to examine not
only the mental health status of donor-conceived adults but
whether it differs from reports of outcomes of donor-conceived
children and adolescents. We, therefore, conducted an online sur-
vey of the self-reported physical and mental health of donor
sperm-conceived adults in comparison to those who were sponta-
neously conceived to determine if any differences were reported
between the two study groups. This paper reports the findings
of mental health data. The physical health outcomes have been
reported previously.11

Methods

This quantitative study investigated the physical andmental health
outcomes of donor-conceived adults in comparison to those con-
ceived spontaneously. The method has been reported previously
for the physical health outcomes,11 but will be described briefly
here and include specific differences that pertain to the mental
health outcomes assessed.

Participants

A sample of adults aged 18 years and over who could understand
English and had internet access was sought for this study. Donor-
conceived people were recruited through advertising on various
Facebook groups that contain donor-conceived members and
through organisations that deal with donor conception. Further
recruiting of donor-conceived and spontaneously conceived adults
was performed by advertising online through Flinders University,
the survey recruitment website Prolific and snowballing.

Measures

Respondents completed the questionnaire anonymously on the
SurveyMonkey (SurveyMonkey Inc., SanMateo, CA, USA) website
between 1 December 2017 and 31 March 2018. Questions were
developed to cover a range of mental health outcomes. The ques-
tions covered the following categories: demographics, information
regarding the respondent’s birth, their general health and lifestyle,
mental health outcomes diagnosed by amental health professional,
mental health outcomes that reflected the respondent’s own expe-
rience, and the Depression Anxiety Stress Scale 21 (DASS-21).12

TheDASS-21was used to assess how the respondent was feeling
over the previous week, unlike all other reported measures which
describe themental health history of the respondent. Subsequently,
the DASS-21 is more representative of their current mental
health status. All questions were voluntary except for the

respondent’s age, sex, and birth status (donor sperm or sponta-
neously conceived), and whether they had received fertility
treatment themselves.

Statistical analyses

Statistical analysis was conducted using SPSS V25 (IBM
Corporation, New York, USA). All analyses are of donor sperm-
conceived outcomes in comparison to spontaneously conceived
outcomes. The effect of sex and maternal complications was ana-
lysed through stratification of cohorts as these are known to be
associated with mental health outcomes.13,14 Furthermore, the
effect of the country of birth on outcomes was assessed through
the analysis of Australian respondents as these represented the
largest group of participants.

Continuous variables were summarised using means and stan-
dard deviation. Theywere then subjected to two-tailed, Student’s t-
test to determine significance. Binomial outcomes are presented in
tables as the number of ‘yes’ responses and as a percentage of the
total number of responses received for each question. These results
were analysed using two-tailed Pearson’s chi-squared analysis.
Two-tailed Fisher’s Exact Tests were used when cross-tabulation
resulted in> 20% of cells having an expected count of less than
5 in a 2 × 2 table. Cross tabulations larger than 2 × 2 implemented
Likelihood Ratios when > 20% of cells had an expected count of
less than 5. Free text input outcomes for unlisted diagnosed mental
health outcomes and which mental health professional(s) the
respondent had seen were subjected to quantitative content analy-
sis. Free text responses were coded and collapsed into categories of
‘unlisted diagnosed conditions’ or ‘type of mental health profes-
sional visited’. These were then subjected to a right-tailed chi-
squared distribution analysis. DASS-21 analysis used means and
standard deviation, and results were then subjected to two-tailed,
Student’s t-test to determine significance.

Large surveys with multiple comparisons can be adversely
affected by false-positive results. Subsequently, the Benjamini–
Hochberg procedure was implemented on the binomial health out-
comes using a false discovery rate at alpha 0.05 level to correct for
false positives.15 However, it was not used on content analysis data
as these were grouped post-hoc, nor was it used for DASS-21 analy-
sis. Results were deemed to be statistically significant if P< 0.05.

Ethical standards

All procedures contributing to this work comply with the
Australian ethical standards and guidelines of the National
Statement on Ethical Conduct in Human Research16 in accordance
with the National Health andMedical Research Council Act,17 and
with the Declaration of Helsinki.18 All participants provided
informed consent prior to undertaking the survey. This study
was approved by the Flinders University Social and Behavioural
Research Ethics Committee (Approval number: 7827).

Results

The total sample of 1149 respondents consisted of the following by
mode of conception: Donor Sperm-Conceived (n= 272) and
Spontaneously-Conceived (n= 877) participants. Questionnaire
completion time averaged 10 min, 17 s, with a completion rate
of 78%. Response rates could not be calculated due to the number
of people viewing the advertisement being unknown. Furthermore,
the number of donor-conceived people that exist worldwide is
unknown.
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Characteristics of respondents

Respondent characteristics by grouping are presented in Table 1.
No significant differences were observed between the donor
sperm-conceived group and those conceived spontaneously in
terms of their mean age, mean height, sex, alcohol consumption,
current smoking status, amount and level of exercise per week,
and whether they had received fertility treatment themselves.
The groups did differ, however, in terms of donor sperm-conceived
adults having a lower current mean weight (P= 0.035), and a lower
BMI (P= 0.023). Higher levels of education, specifically post-
graduate degrees, were observed for donor sperm-conceived adults
than spontaneously conceived adults (P< 0.001). Lower prevalence
of being a former smoker was reported for donor sperm-conceived
adults (P = 0.032). Additionally, higher incidences of currently
using prescribed medications (P = 0.002), and recreational/illicit
drugs (P = 0.047) were observed in the donor sperm-conceived
group compared to those conceived spontaneously.

Donor sperm-conceived adults reported significantly higher
birth and gestational characteristics of being born as a twin
(P= 0.004), and higher prevalence of maternal complications dur-
ing their mother’s pregnancy (P= 0.001).

The five largest countries by the number of respondents for the
country of birth and country of current residence is presented in
Table 2. All countries and number of respondents are listed in
Supplementary Table S1. Belgium, the Netherlands and the
United States of America had a higher proportion of donor
sperm-conceived respondents than those conceived spontane-
ously, while Australia and the United Kingdom had a higher pro-
portion of those conceived spontaneously.

Diagnosed mental health outcomes

In comparison to those conceived spontaneously, donor sperm-
conceived adults reported significantly higher prevalence of being
diagnosed by a mental health professional with attention deficit
disorder/attention deficit hyperactivity disorder (10.2% v 3.9%,
P= 0.004), and autism/autism spectrum disorder (5.3% v 2.0%,
P= 0.044) (Table 3).

Donor sperm-conceived adults also reported being diagnosed
with a significantly higher prevalence of mental health issues
not classified in the categories listed (13.2% v 7.2%, P= 0.038),
and were able to describe these with free text input. Quantitative
content analysis showed that the three categories with the greatest
frequency of free text input responses were borderline personality
disorder, obsessive-compulsive disorder, and post-traumatic
stress disorder. All other disorders/conditions were labelled as
‘ungrouped’ (such as oppositional defiance disorder, body dys-
morphic disorder, adjustment disorders, schizophrenia, and panic
disorders). No significant differences were observed between
donor sperm-conceived adults and those conceived spontaneously
in the quantitative content analysis (Table 3).

Own experience mental health outcomes

In terms of respondent’s experiences rather than formal diagnosis
of mental health issues, donor sperm-conceived adults were signifi-
cantly more likely to report higher prevalence of having suffered
panic attacks (53.7% v 43.3%, P= 0.038), recurrent nightmares
(26.1% v 17.8%, P= 0.038), having difficulty forming their identity
(51.8% v 14.1%, P< 0.001), an alcohol/drug dependency (11.5% v

5.9%, P= 0.037), and to have reported learning difficulties (16.9%
v 7.1%, P< 0.001) (Table 4). Free text inputs of the significantly
increased frequency of seeing a mental health professional
(69.8% v 49.5%, P< 0.001) were subjected to content analysis using
the categories of psychologist (46.5% v 33.0%, P< 0.001), psychia-
trist (21.6% v 16.2%, P= 0.048), and other mental health profes-
sional (all other medical health professionals as designated by
the respondent such as general practitioner, psychotherapist, men-
tal health nurse, counsellor, cognitive behavioural therapist, etc.)
(15.5% v 9.8%, P= 0.013).

Depression, anxiety and stress scales (DASS-21)

The mean total DASS-21 score of donor sperm-conceived adults
was higher than those spontaneously conceived, however, the dif-
ference was not statistically significant (Table 5). Donor sperm-
conceived adults were significantly more stressed in the past week
when compared to spontaneously conceived adults (13.43 v 11.65,
P= 0.013), but did not experience current elevated levels of depres-
sion or anxiety.

Effect of sex

Spontaneously conceived females were significantly more likely
than spontaneously conceivedmales to self-report being diagnosed
with depressive disorder (34.4% v 16.4%, P< 0.001), anxiety dis-
order (35.8% v 13.9%, P< 0.001), and other non-listed mental
health conditions (8.5% v 1.9%, P= 0.023) (Table 6). Content
analysis of free text input for other diagnosed conditions not listed
revealed that female spontaneously conceived adults were more
likely to be diagnosed with post-traumatic stress disorder
(PTSD) (4.3% v 0.6%, P= 0.026). Donor sperm-conceived females
did not report any statistically significant differences in the
frequencies of being diagnosed with depressive disorder, anxiety
disorder, bipolar, ADD/ADHD, autism/ASD, or any other non-
listed mental health condition.

In terms of the respondent’s own experience, spontaneously
conceived females were significantly more likely than spontane-
ously conceived males to self-report experiencing panic attacks
(48.5% v 21.4%, P< 0.001), recurrent nightmares (20.5% v 6.3%,
P< 0.001), eating disorders (14.3% v 3.8%, P= 0.007), and seeing
a mental health professional (53.1% v 34.6%, P< 0.001) (Table 6).
Conversely, they were significantly less likely to self-report a
dependency on alcohol or drugs (4.7% v 10.7%, P= 0.023).
Content analysis of free text input for which mental health
professional was consulted showed that spontaneously conceived
females were more likely to visit a psychologist (36.5% v 18.2%,
P< 0.001), and other mental health professionals such as a general
practitioner, psychotherapist, mental health nurse, counsellor, or
cognitive behavioural therapist (11.3% v 3.8%, P= 0.004). No
differences were observed between female and male spontaneously
conceived adults in terms of self-reported frequencies of identity
formation issues, insomnia, or learning difficulties. Similar to diag-
nosed mental health outcomes, donor sperm-conceived females
were no different from their donor sperm-conceived male peers
in all outcome measures except for self-reports of increased visits
to a psychologist (49.3% v 29.4%, P= 0.031).

While the donor sperm-conceived cohort exhibited no
differences between females and males in their mental health out-
comes apart from visits to a psychologist; spontaneously conceived
females, in contrast, fared worse than their spontaneously

222 D. H. Adams et al.

https://doi.org/10.1017/S2040174421000210 Published online by Cambridge University Press

https://doi.org/10.1017/S2040174421000210
https://doi.org/10.1017/S2040174421000210


Table 1. Characteristics of respondents

Spontaneous Donor Sperm Conceived

N Total [877] N Total [272] P

Age, Mean (SD) 33.2 (12.5) 32.6 (10.3) 0.395

Sex, % 0.074*

Female 80.8 86.0

Male 18.8 14.0

Other 0.3 0

Multiplicity of Own Birth, % 0.004*

Singleton 98.5 95.2

Twin 1.0 4.4

Multiple (3 or more) 0.5 0.4

Mother Had Maternal Complications, % 0.001a

Yes 12.6 17.3

No 75.0 63.1

Don’t know 12.4 19.6

Mother Smoked During Pregnancy, % 0.598a

Yes 16.0 15.1

No 79.0 81.2

Don’t know 5.0 3.7

Highest Level of Education Attained, % < 0.001a

Less than high school 2.5 2.6

High school degree or equivalent 27.1 16.5

Vocational qualifications 11.4 8.1

University/College undergraduate degree 39.0 41.2

University/College postgraduate degree 20 31.6

Height, Mean cm (SD) 168.8 (9.2) 169.0 (9.3) 0.724

Weight, Mean kg (SD) 74.7 (18.6) 72.0 (17.4) 0.035

BMI, Mean (SD) 26.2 (6.4) 25.2 (6.0) 0.023

Currently Smoke, % 7.9 9.4 0.455

Former Smoker, % 30.0 22.9 0.032

Alcoholic Drinks Consumed Per Week 0.758a

0–1 62.7 60.3

2–4 20.8 23.7

4–10 13.0 12.1

10þ 3.5 3.9

Low/Moderate Exercise Per Week, Mean (SD) 4.7 (5.0) 4.9 (4.3) 0.720

High/Strenuous Exercise Per Week, Mean (SD) 1.4 (1.9) 1.3 (1.6) 0.546

Prescribed Medications, % 39.1 49.8 0.002

Recreational/Illicit Drugs, % 6.8 10.5 0.047

Fertility Treatment Themselves, % 6.7 3.9 0.094

[ ], Total respondents. P value using Students two-tailed t-test versus spontaneously conceived unless specified by alternative test below.
aPearson Chi-squared (two-tailed) P value versus spontaneously conceived. Chi-squared results are based on total Chi-squared table results of all outcomes and not individual outcome
groupings (i.e., all of the All Donor Conceived outcomes versus all Spontaneously Conceived outcomes).
*Likelihood Ratio P value versus spontaneously conceived people used instead of Fisher’s Exact Test for when> 20% of cells in Chi-squared table have expected values less than 5 in tables larger
than 2 × 2. Note, percentages may not equal 100% due to rounding.
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conceived male peers in a variety of mental health outcomes except
for alcohol and drug dependency, which was elevated in males.
DASS-21 results were not stratified by sex as it is a separate
instrument.

Effect of maternal complications

Stratifying by maternal complications revealed that those sponta-
neously conceived adults whose mothers experienced maternal
complications during pregnancy were significantly more likely
than those whose mothers did not experience any maternal com-
plications to self-report being diagnosed with ‘Other’ non-listed
mental health conditions (16.0% v 5.9%, P= 0.005) (Table 7).
The content analysis did not reveal any significant differences in
which conditions were diagnosed. Spontaneously conceived adults
whose mothers experienced maternal complications were no dif-
ferent to those gestated without maternal complications in terms
of being diagnosed with depressive disorder, anxiety disorder,
bipolar, ADD/ADHD, or autism/ASD. No differences were also
observed in the diagnosed mental health outcomes between
donor sperm-conceived adults whose mothers experienced
maternal complications and those who did not experience
maternal complications.

In terms of the respondent’s own experience, spontaneously
conceived adults whose mothers experienced maternal complica-
tions during pregnancy were significantly more likely to self-report
experiencing recurrent nightmares (36.3% v 14.7%, P< 0.001), eat-
ing disorders (23.0% v 10.1%, P= 0.004), insomnia (42.0% v
24.0%, P= 0.004), learning difficulties (13.9% v 4.9%, P= 0.011),
and seeing a mental health professional (67.3% v 46.3%, P= 0.003)
(Table 7). Content analysis of free text input for which mental health
professional was consulted revealed no differences between the
groups. No differences were observed between spontaneously con-
ceived adults in terms of self-reported frequencies of panic attacks,
identity formation issues, or dependency on alcohol and/or drugs.
Similar to diagnosed mental health outcomes, donor sperm-
conceived adults whosemothers experiencedmaternal complications
during pregnancy were not significantly different to those whose
mothers did not experience any maternal complications in all out-
come measures.

Stratifying outcomes by maternal complications showed that
the donor sperm-conceived cohort exhibited no differences in their
mental health outcomes. In contrast, spontaneously conceived
adults reported increased incidences of adverse mental health out-
comes if their mother had experienced maternal complications
during pregnancy.

Table 2. Country of birth and residency (top 5 countries by number of participants)

Spontaneous Donor Sperm Conceived

Birth N Birth % Resid. N Resid. % Birth N Birth % Resid. N Resid. %

Australia 372 46.3 490 55.9 78 30.7 85 31.3

Belgium 23 2.9 21 2.4 16 6.3 19 7.0

Netherlands 89 11.1 70 8.0 57 22.4 59 21.7

United Kingdom 190 23.7 186 21.2 16 6.3 17 6.3

United States of America 86 10.7 90 10.3 77 30.3 84 30.9

Descriptive table of countries of birth and current residence.

Table 3. Diagnosed mental health outcomes

Spontaneous Donor Sperm-Conceived

n (Total) % n (Total) % P BH P

Depressive Disorder 255 (820) 31.1 97 (245) 39.6 0.013* 0.089

Anxiety Disorder 258 (817) 31.6 88 (245) 35.9 0.204 0.597

Bipolar 13 (814) 1.6 2 (244) 0.8 0.541b 0.899

ADD/ADHD 32 (815) 3.9 25 (245) 10.2 < 0.001* 0.004*

Autism/ASD 16 (818) 2.0 13 (244) 5.3 0.005* 0.044*

Othera 59 (816) 7.2 32 (243) 13.2 0.004* 0.038*

BPD 9 (816) 1.1 2 (243) 0.8 1.000b –

OCD 10 (816) 1.2 4 (243) 1.6 0.538b –

PTSD 29 (816) 3.6 14 (243) 5.8 0.126 –

Ungrouped 18 (816) 2.2 11 (243) 4.5 0.052 –

BPD, borderline personality disorder; OCD, obsessive-compulsive disorder; PTSD, post-traumatic stress disorder; Other, all other disorders/conditions not grouped into the above categories
such as oppositional defiance disorder, body dysmorphic disorder, adjustment disorders, schizophrenia, and panic disorders. Pearson Chi-squared (two-tailed) P value versus spontaneously
conceived people; BH, Benjamini–Hochberg procedure adjusted P value versus spontaneously conceived people; ADD, attention deficit disorder; ADHD, attention deficit hyperactivity disorder;
ASD, autism spectrum disorder.
*P value significant (P< 0.05).
aMental health diagnoses in the ‘Other’ category which had free text input were then subjected to quantitative content analysis which is reported below the dashed line. Note that the n of the
categories below the line do not equal those in ‘Other’ due to multiple responses for certain respondents and also some respondents not completing the free text input.
bFisher’s exact test (two-tailed) P value versus spontaneously conceived people used instead of Pearson chi-squared for when> 20% of cells in chi-squared table have expected values
less than 5.
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Effect of the country of birth

The effect of country of birth was determined by restricting out-
come measures to Australians only because they represented the
largest group for both donor sperm-conceived and spontaneously
conceived adults. Stratifying by country of birth revealed that
donor sperm-conceived Australians were not more likely than
those Australians conceived spontaneously to self-report being
diagnosed with depressive disorder, anxiety disorder, bipolar,
ADD/ADHD, autism/ASD, or any other non-listed mental health
condition (Table 8).

In terms of the respondent’s own experience, donor sperm-
conceived Australians were significantly more likely to self-report
having difficulty forming their identity (54.3% v 13.6%, P< 0.001),
but not for the self-reported frequencies of panic attacks, recurrent
nightmares, identity formation issues, dependency on alcohol and/
or drugs, eating disorders, insomnia, learning difficulties, or visit-
ing a mental health professional (Table 8).

Limitations

Sample bias occurs in this study due to respondents self-reporting
theirmental health conditions. Reporting bias was reduced in some

instances in which respondents were required to only answer ‘yes’
to those conditions which had been diagnosed by a medical or
mental health professional. False discovery rate was subsequently
controlled through the use of the Benjamini–Hochberg procedure
in the statistical analysis.

We were able to obtain a sample of self-identified donor sperm-
conceived people through online support and networking groups
which were used as the primary recruitment source for donor
sperm-conceived respondents. Thereby making them a self-
identified subset sample of donor sperm-conceived adults. These
respondents potentially have concerns with their conception and
may be looking for support or advice in finding information about
their biological (donor) parent or siblings.19,20With the majority of
donor-conceived adults not being aware of how they were con-
ceived,5 it is not possible to get a representative cross-section of
the donor sperm-conceived population. Subsequently, caution
must be used in extrapolating the findings to the broader adult
donor-conceived population. Other researchers have reported
the same sample bias issue.8,9,21,22 Until non-disclosure to the child
of their origins no longer occurs, the sample bias issue will continue
to be an issue for researchers. Notwithstanding, the use of online
networking groups such as Facebook has been used by other
authors to recruit donor-conceived individuals for studies.23,24

On many demographic variables, the donor sperm-conceived
cohort and spontaneously conceived cohorts were comparable
to each other. However, within each cohort, there was a sex bias
towards women with over 80% of women in all groups. Sex
differences occur in the prevalence of different mental health dis-
orders,25 and therefore, the results are not representative of a cross-
section of donor sperm-conceived people. However, no significant
difference was found between sex proportions of the different
groups in the study, and therefore, the respondent’s sex did not
adversely affect group to group comparisons. Additionally, good
invariance between men and women has been found with the
use of the DASS-21,26 and accordingly, the sex variation between
females and males in this study should not affect DASS-21
outcomes.

Table 4. Own experience mental health outcomes

Spontaneous Donor Sperm-Conceived

n (Total) % n (Total) % P BH P

Panic Attacks 354 (817) 43.3 131 (244) 53.7 0.004* 0.038*

Identity Formation Difficulty 115 (818) 14.1 127 (245) 51.8 < 0.001* < 0.001*

Recurrent Nightmares 146 (818) 17.8 64 (245) 26.1 0.004* 0.038*

Alcohol/Drug Dependency 48 (818) 5.9 28 (243) 11.5 0.003* 0.037*

Eating Disorder 102 (817) 12.5 47 (243) 19.3 0.007* 0.051

Insomnia 217 (814) 26.7 78 (243) 32.1 0.097 0.411

Learning Difficulties 58 (812) 7.1 41 (242) 16.9 < 0.001* < 0.001*

Seen Mental Health Professionala 404 (816) 49.5 171 (245) 69.8 < 0.001* < 0.001*

Psychologist 269 (816) 33.0 114 (245) 46.5 <0.001* –

Psychiatrist 132 (816) 16.2 53 (245) 21.6 0.048* –

Other 80 (816) 9.8 38 (245) 15.5 0.013* –

Pearson Chi-squared (two-tailed) P value versus spontaneously conceived people. BH, Benjamini–Hochberg procedure adjusted P value versus spontaneously conceived people. BH correction
not performed on content analysis. Other = all other medical health professionals as designated by the respondent such as general practitioner, psychotherapist, mental health nurse,
counsellor, cognitive behavioural therapist.
*P value significant (P< 0.05).
aMental health professional as designated by the respondent.

Table 5. DASS-21 outcomes

Spontaneous
Donor Sperm-
Conceived

Score [769] Score [227] P

Total DASS 21 Score, Mean
(SD)

27.32 (25.14) 30.26 (24.55) 0.102

Depression Score, Mean (SD) 9.40 (10.50) 10.09 (10.06) 0.343

Anxiety Score, Mean (SD) 6.27 (7.77) 6.74 (7.66) 0.406

Stress Score, Mean (SD) 11.65 (9.74) 13.43 (9.74) 0.013*

[ ], Total respondents included in analysis. Respondents that did not answer every question
were excluded.
*P value significant (P< 0.05) using Students two tailed t-test versus spontaneously
conceived.
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Inter-item reliabilities were notmeasured for each of themental
health outcomes presented in this survey which is a limitation of
this study. However, the DASS-21 as a separate instrument has
been reported to have good inter-item reliability and has been

validated through numerous studies with a systematic review
and analysis showing that the bifactor DASS-21 structure returned
Cronbach’s alpha values of 0.90–0.95 for the total scale, 0.82–0.92
for the depression scale, 0.74–0.88 for the anxiety scale, and

Table 6. Significant mental health outcomes by sex

Spontaneous Donor Sperm-Conceived

Female n
(Total) %

Male n
(Total) % P BH P

Female n
(Total) %

Male n
(Total) % P BH P

Diagnosed Outcomes

Depressive Disorder 227 (659) 34.4 26 (159) 16.4 < 0.001 < 0.001* 88 (211) 41.7 9 (34) 26.5 0.092 0.710

Anxiety Disorder 235 (657) 35.8 22 (158) 13.9 < 0.001 < 0.001* 81 (211) 38.4 7 (34) 20.6 0.045 0.540

Other Diagnosed
Outcomesa

56 (656) 8.5 3 (160) 1.9 0.004 0.023* 31 (209) 14.8 1 (34) 2.9 0.059c 0.637

PTSD 28 (656) 4.3 1 (160) 0.6 0.026* – 14 (209) 6.7 0 (34) 0 0.228c –

Own Experience

Panic Attacks 318 (656) 48.5 34 (159) 21.4 < 0.001 < 0.001* 117 (210) 55.7 14 (34) 41.2 0.115 0.776

Recurrent Nightmares 135 (657) 20.5 10 (159) 6.3 < 0.001 < 0.001* 59 (211) 28.0 5 (34) 14.7 0.102 0.734

Alcohol/Drug
Dependency

31 (657) 4.7 17 (159) 10.7 0.004 0.023* 21 (209) 10.0 7 (34) 20.6 0.085c 0.710

Eating Disorder 94 (656) 14.3 6 (159) 3.8 0.001 0.007* 45 (209) 21.5 2 (34) 5.9 0.032 0.540

Seen Mental Health
Professionalb

348 (655) 53.1 55 (159) 34.6 < 0.001 < 0.001* 151 (211) 71.6 20 (34) 58.8 0.133 0.845

Psychologist 239 (655) 36.5 29 (159) 18.2 < 0.001* – 104 (211) 49.3 10 (34) 29.4 0.031 –

Other Mental Health
Professional

74 (655) 11.3 6 (159) 3.8 0.004* – 35 (211) 16.6 3 (34) 8.8 0.246 –

PTSD, post-traumatic stress disorder; BH, Benjamini–Hochberg procedure adjusted P value versus spontaneously conceived people.
*P value significant (P< 0.05).
aMental health diagnoses in the ‘Other Diagnosed Outcomes’ category which had free text input were then subjected to quantitative content analysis. Categories with significant differences are
reported below the first dashed line.
bMental health professional as designated by the respondent. Other Mental Health Professional = all other medical health professionals as designated by the respondent such as general
practitioner, psychotherapist, mental health nurse, counsellor, cognitive behavioural therapist which are reported below the second dashed line when significant. Pearson Chi-squared (two-
tailed) P value versus spontaneously conceived people.
cFisher’s exact test (two-tailed) P value versus spontaneously conceived people used instead of Pearson Chi-squared for when> 20% of cells in chi-squared table have expected values
less than 5.

Table 7. Significant mental health outcomes by maternal complications

Spontaneous Donor Sperm-Conceived

Yes n
(Total) %

No n
(Total) % P BH P

Yes n
(Total) %

No n
(Total) % P BH P

Diagnosed Outcomes

Other Diagnosed
Outcomesa

16 (100) 16.0 36 (613) 5.9 < 0.001 0.005* 7 (44) 15.9 20 (151) 13.2 0.653 1.000

Own Experience

Recurrent Nightmares 37 (101) 36.6 90 (614) 14.7 < 0.001 < 0.001* 13 (44) 29.5 33 (152) 21.7 0.280 1.000

Eating Disorder 23 (100) 23.0 62 (614) 10.1 < 0.001 0.004* 10 (44) 22.7 25 (150) 16.7 0.358 1.000

Insomnia 42 (100) 42.0 147 (612) 24.0 < 0.001 0.004* 19 (44) 43.2 42 (150) 28.0 0.056 0.961

Learning Difficulties 14 (101) 13.9 30 (609) 4.9 0.001 0.011* 7 (44) 15.9 21 (149) 14.1 0.764 1.000

Seen Mental Health
Professionalb

68 (101) 67.3 284 (613) 46.3 < 0.001 0.003* 31 (44) 70.5 105 (152) 69.1 0.862 1.000

BH, Benjamini–Hochberg procedure adjusted P value versus spontaneously conceived people.
*P value significant (P< 0.05).
aMental health diagnoses in the ‘Other Diagnosed Outcomes’ category which had free text input were then subjected to quantitative content analysis.
bMental health professional as designated by the respondent. Pearson Chi-squared (two-tailed) P value versus spontaneously conceived people.

226 D. H. Adams et al.

https://doi.org/10.1017/S2040174421000210 Published online by Cambridge University Press

https://doi.org/10.1017/S2040174421000210


0.76–0.90 for the stress scale across a variety of cultures and coun-
tries.27 These cultures/countries included those representing the
majority of respondents in this survey.

The diagnostic criteria for eachmental health outcomemay dif-
fer according to the country in which that diagnosis occurred.
Furthermore, the meaning that each country/culture may apply
to each outcome measure may vary. Subsequently, the invariance
between each diagnosed and own experience outcomes are
unknown and, therefore, a limitation of this study. The respon-
dent’s own experience, which can be described as ‘self-rated
health’, is nonetheless a valid measurement in young adults.28

The average age of respondents in this survey (donor sperm-
conceived= 32.6 years, spontaneously conceived= 33.2 years), could
subsequently be described as being young adults. Additionally,
increasing validity of self-rated health has meant that it has become
a strong predictor of mortality.29 The reliability of self-rated health,
such as the NHANES data used as reference data in this study, has
been reported to have moderate test-retest reliability.30 In general,
however, self-reports of health, including mental health, are com-
monly used in epidemiological studies.31

Limitations aside, this study represents the first attempt to char-
acterise mental health outcomes from a subset of adults conceived
with the use of donated gametes, which is a rapidly growing sector
in the population that have been poorly studied. A strength of this
study is that the donor sperm-conceived cohort in comparison to
those spontaneously conceived was well-matched with no signifi-
cant differences in terms of their: mean age, mean height, sex
ratios, alcohol consumption, current smoking status, levels of exer-
cise conducted per week, whether their mother smoked during
pregnancy, and whether they had received fertility treatment
themselves.

Discussion

This study highlighted that the adult donor sperm-conceived
respondents in this survey experienced more mental health issues
than their counterparts and were more likely to have seen a mental
health professional. Out of the DASS-21 categories of recent
depression, anxiety and stress, only stress was found to be
significantly elevated in the donor sperm-conceived cohort.
These findings reflect previous reports highlighting that some
donor sperm-conceived adults have issues with their conception
both mentally and emotionally.32–34

The number of adverse mental health differences experienced
by the donor sperm-conceived participants in this study in com-
parison to those conceived spontaneously were more numerous
than the physical health outcomes observed in the same cohort.11

However, due to the age of the cohort, we may anticipate further
differences in age-related chronic diseases to emerge in future
years. Physical and mental health are both directly and indirectly
linked.35 This link may contribute to the finding of increased

mental health issues observed in the donor sperm-conceived
cohort, which also reported increased incidences of adverse physi-
cal health outcomes. Furthermore, considering that some donor-
conceived people feel that they suffer as a consequence of being
separated from biological kin, the loss of family history, the lack
of medical health history, and being deceived of their origins by
their parents,36 these may potentially be associated with the poorer
mental health outcomes observed in this study.

The lack of significance for the DASS-21 depression score is in
contrast to the elevated incidences of donor sperm-conceived respon-
dents being diagnosed with a depressive disorder. However, the
DASS-21 assessment is of how the respondent felt during the previous
week and is not necessarily indicative of their diagnosedmental health
history.

The mental health outcomes analysis after stratification by sex,
maternal complications of pregnancy and country of birth, was
hampered by a lack of statistical power in the donor sperm-
conceived cohort due to sample size and the number of reports.
Subsequently, no conclusions can be drawn on the effects that these
may have had on the mental health outcomes of adult donor
sperm-conceived people except for an observed increase in the
difficulty in forming their identity for Australian donor sperm-
conceived adults. The identity formation difficulty is consistent
with previous literature.36 For spontaneously conceived adults,
the sample size was significantly larger, thereby imparting greater
confidence in the stratification analysis.

In spontaneously conceived females, an increased incidence of
adverse mental health outcomes including depressive disorder,
anxiety disorder, PTSD, panic attacks, recurrent nightmares, eat-
ing disorders, and seeing a mental health professional were
observed. However, males were more likely to suffer from sub-
stance abuse issues with a dependency on alcohol or drugs.
These sex-based differences are consistent with previously pub-
lished data highlighting that females are more likely to experience
mental health issues including anxiety, depression, PTSD, and
mood disorders, while men are more likely to experience substance
abuse.13,37

Spontaneously conceived adults whose mothers experienced
pregnancy complications were significantly more likely to report
being diagnosed with other non-listed mental health conditions
and to experience increased incidences of recurrent nightmares,
eating disorders, insomnia, learning difficulties, and visiting a
mental health professional. Maternal complications, in particular,
hypertensive disorders of pregnancy in spontaneous conceptions
have been associated with increased mental health disorders in
the adult offspring.14,38 Therefore, the findings of increased adverse
mental health outcomes for adult donor sperm-conceived people
that was associated with an increase in reported maternal compli-
cations during pregnancy is consistent with the literature.

There is very little published literature on quantitative mental
health outcomes for the adult donor-conceived population.

Table 8. Significant mental health outcomes in Australian respondents

Spontaneous Donor Sperm-Conceived

n (Total) % n (Total) % P BH P

Own Experience

Identity Formation Difficulty 46 (338) 13.6 38 (70) 54.3 < 0.001 < 0.001*

Pearson Chi-squared (two-tailed) P value versus spontaneously conceived people. BH, Benjamini–Hochberg procedure adjusted P value versus spontaneously conceived people.
*P value significant (P< 0.05).
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However, there is one study which has reported that donor sperm-
conceived adults had no significant differences in mental health
compared to similar-aged emerging adults.39 Interestingly this
study was conducted in a cohort of younger adults in comparison
to our study, and that these adults were raised in lesbian-parent
families in which the use of donor conception is typically not hid-
den from the child/adult. Subsequently, that cohort is likely to have
key differences making comparisons difficult.

Studies of donor-conceived children, in general, show positive
results in terms of psychological adjustment. Notwithstanding the
limitations of those studies, adult participants in this survey had
more self-reported adverse outcomes than their spontaneously
conceived peers. While this study is not without its limitations,
the results are consistent with the observations of outcomes in
other adult donor-conceived studies.6–10 The difference between
children and adults may reflect instrumentation effects from the
assessment methodology and capacity for self-report or the emer-
gence of mental problems due to aging effects,

Disclosure to a person of their donor sperm-conceived status
at an early age has been associated with less psychological
trauma.9,40 Parental attitudes towards disclosure has changed
over time from being mostly opposed to disclosure,41–44 to
increasing openness.45–48 While the age of disclosure or discov-
ery of their conception was not investigated, many participants
in this study were conceived during a period when secrecy was
the accepted practice. Subsequently, many respondents in this
study may have had their conception disclosed in adulthood,
which may contribute to the findings.

Additionally, they may have reassessed their feelings concern-
ing their conception and started searching for information once
they had started their own family, or after the death of a parent.
These situations have been observed in adult adoptees.49 Similarities
between adoptees and donor-conceived people in terms of biological
family separation, loss of family and health histories, and being
deceived of their origins have been reported.49–51 Therefore, the
poorer mental health of adult donor sperm-conceived people might
also potentially be influenced by adulthood triggers. Adult adoptees
have been shown to suffer worse mental health outcomes than
non-adoptees,52–55 and therefore, the results of this study are also con-
sistent with studies on adult adoptee outcomes.

An alternative and possible contributing factor to the
differences observed between donor-conceived children and adults
is that developmental defects only become apparent through
adult based psychological diagnoses and under conditions of
adult functioning. This factor is plausible if one considers
variations in adult function as an extension of the already
demonstrated increased risk of adverse perinatal outcomes in
donor-conceived neonates.56–58 Furthermore, studies have high-
lighted that perinatal outcomes such as low birth weight (<2500 g),
are associated with adverse adult psychological outcomes and
responses,59,60 including ADHD,61,62 as was found in this study.
These findings of adverse perinatal outcomes being associated
with poorer adulthood mental health outcomes are a function
of the Developmental Origins of Health and Disease (DOHaD)
phenomenon.59

The implications for DOHaD on mental health outcomes are
further highlighted by the increased incidence of preeclampsia
associated with the use of donor sperm.63–65 The results from this
study are also consistent with published data showing a corre-
lation between preeclampsia and an increased risk for mental
disorders in the offspring,14,66,67 that also include depression,68

ADHD, and ASD.69

The donor sperm-conceived adult cohort self-reported signifi-
cantly higher incidences of being diagnosed with various mental
health issues, as well as experiencing an increased range of adverse
mental health outcomes in comparison to the spontaneously con-
ceived adult cohort. As is the case with adoption, donor conception
may be an important consideration for clinicians when dealing
with mental health issues of donor-conceived people. With very
few studies investigating the mental health and emotional well-
being of adult donor-conceived people, more studies are required.
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