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ORIGINAL ARTICLE

Motherhood through medically assisted reproduction – characteristics and
motivations of Swedish single mothers by choice

Helena Volgstena and Lone Schmidtb

aDepartment of Women’s and Children’s Health, Uppsala University, Uppsala, Sweden; bDepartment of Public Health, University of
Copenhagen, Copenhagen, Denmark

ABSTRACT
Characteristics and motivations of single mothers by choice were assessed in this pilot study,
after new legislation in 2016 allowing access to medically assisted reproduction (MAR). Single
women at a university clinic in Sweden were sent a postal questionnaire to their home address
(n¼ 86) and 54 (62.8%) women filled it out and returned it. The women had a mean age of
35.1 years and were well-educated. Most of them worked full-time, were permanently employed,
and had a stable income. They had previously had long-term relationships, although these had
not been right for having children. More women (61%) could consider embryo donation rather
than adoption (50%) (p< 0.05). The motivations most commonly cited for choosing motherhood
by MAR was that because of their age, having a child was more important than waiting for the
right partner. Nevertheless, they still had hope to find a partner in the future. In conclusion,
Swedish single women accepted for MAR are no different from other single mothers by choice:
they are financially and socially stable, and choose motherhood by MAR due to their advanced
age and not wanting to wait too long in order to meet the right partner.
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Introduction

An increasing number of women from high-income
countries are deciding to become single mothers by
choice through the use of medically assisted reproduc-
tion (MAR) and donated semen (Golombok, 2017). In
Sweden, new legislation in April 2016 made it possible
for single women to be accepted for MAR, such as
donor insemination (DI) and/or assisted reproductive
technology (ART). Before this, single women in Sweden
had to go abroad, for example to Denmark, for such
treatment. In the new legislation, ‘single woman’ refers
to any woman who is not married, or without a regis-
tered or cohabiting partner, and has no previous chil-
dren. Because there has to be a genetic link associated
with ART in Sweden, treatment using both donor
sperm and donor eggs is not permitted (National
Board of Health and Welfare, 2009; Sveriges Riksdag
SoU, 2015). However, a new legislation will permit
embryo donation from 2019, according to a decision
by the parliament in June 2018 (Sveriges Riksdag SoU,
2017). In Sweden, the donor is non-anonymous to the
prospective child, who will have access to the donor’s

identity from the age of 18 years. While there has been
a decrease in the number of children available for
adoption and many countries do not permit adoption
by single women, and as norms and values have
changed in Swedish society, there has been an
increased acceptance of alternative parenting, such as
single motherhood by MAR (Wennberg, Rodriguez-
Wallberg, Milsom, & Br€annstr€om, 2016).

Women who choose single motherhood by choice
are older and better educated and have full-time
employment to a greater degree than women in cou-
ples with common parenthood (Jadva, Badger,
Morrissette, & Golombok, 2009). Studies among child-
less 35þ year-old women seeking fertility counselling
in the capital region of Denmark showed that these
women wanted to plan and control their fertility as
well as their motherhood. However, single mother-
hood was not their first choice (Birch Petersen et al.,
2015, 2016). Single women regarded 33 years as the
ideal age for having their first child and most women
desired two or more children (Birch Petersen et al.,
2015; Jadva et al., 2009). Most single women applying
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for MAR have not been married, but have had previ-
ous relationships (Salomon, Sylvest, Hansson, Nyboe
Andersen, & Schmidt, 2015; Weissenberg & Landau,
2012). Their decision to become a single mother by
choice was discussed with family members and friends
(Jadva et al., 2009). Single mothers by choice self-
report good mental health and support from their
family and social network (De Wert et al., 2014; Jadva
et al., 2009). Most hope to find a partner in the future
with whom to share parenthood (Birch Petersen et al.,
2016; Murray & Golombok, 2005; Salomon et al., 2015).

Since the new legislation giving single mothers by
choice access to MAR was introduced in Sweden in
2016, characteristics such as socio-demographic back-
ground, reproductive history and social relations have
not yet been investigated. Less is known about Swedish
women’s motivations for choosing single motherhood
using assisted reproduction. Given this lack of informa-
tion, the aim of this pilot study was to describe charac-
teristics and motivations of Swedish single mothers by
choice who have been accepted for MAR at one of
Sweden’s public fertility clinics.

Materials and methods

Study population and setting

In this pilot study, single women accepted for MAR at
the Centre for Reproduction at Uppsala University
Hospital, Sweden, from August 2016 to December
2017, were invited to participate. No referral is needed
for women living in the county and at the time of the
study, it was possible for those living outside the
county to be referred to the Centre. The Centre is one
of six public clinics offering single women subsidized
MAR, such as six DI treatments and/or three treat-
ments with ART, according to the national recommen-
dations. These subsidized treatments are the same as
for heterosexual and lesbian couples. There are no
governmental support services for single mothers by
choice than for other mothers who are single by
divorce or separation, after the child is born. For single
women, an inclusion criteria for MAR is an upper age
of 39 years at time of treatment. The Swedish health
care guarantee at public clinics states that the investi-
gation has to start within 3 months of first contact.
The Centre for Reproduction was the first public clinic
in Sweden to start investigation to undergo MAR after
the legislation in 2016. After investigation, there is a
waiting period for MAR, according to the availability
of donor sperm.

At the time of the study, not all of the six public
clinics in Sweden had started offering single women

MAR (L€akartidningen, 2017). Only one private fertility
clinic offered ART with donor sperm, whereas DI was
offered at most fertility clinics (National Quality
Registry for Assisted Reproductive Technology, 2017).
At private clinics, the upper age limit for MAR can be
somewhat higher. At the time of this study, private
clinics were only allowed to offer insemination with
donor semen. A new legislation in Sweden in January
2019 will allow private clinics to offer ART with donor
semen after applying for licence. Furthermore, the
new legislation will also allow embryo donation
(Sveriges Riksdag SoU, 2017). Thus, ART with donor
semen at private clinics and embryo donation was not
allowed at the time of this study.

Inclusion criteria for single mothers by choice to be
accepted for MAR according to the new legislation
are the same as for couples undergoing MAR. These
criteria imply that her medical, psychological and
social conditions have to be investigated by a doctor
and a counsellor. The criteria for social conditions is
the woman’s ability, as a single parent, to supply for
the child’s needs (National Board of Health and
Welfare, 2016). After this investigation, before treat-
ment can start, a donation meeting is held at the
clinic, at which the woman is or is not accepted for
MAR. Single women accepted for MAR were included
in this study. Single women not accepted at the dona-
tion meeting were excluded as there was no access to
these women. Approximately five single women were
excluded during the study period.

Study design

This pilot study was conducted using a postal ques-
tionnaire, developed in Swedish by the first author,
sent to the participants’ home address in December
2017. The women were asked to provide consent to
participate in the study and to complete and return
the questionnaire by mail in a prepaid envelope. Two
reminders were sent to non-responders at 4 and
6 weeks.

Data collection

Data were collected by asking the participants to fill out
a questionnaire with 48 questions. These addressed the
women’s socio-demographic background (such as age,
educational level, employment, previous relationships,
sexual preferences and social relations) and medical and
reproductive history (such as previous pregnancy loss
and/or legal abortion). Social relations were defined as
having lived in a family including siblings and having a
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network of siblings and friends with children. A question
was posed about embryo donation by MAR, had it been
legally possible, as this option was not possible at
the time of the study. Other questions, such as ‘What
was the reason for not having children in your previous
relationship?’, had multiple-choice alternatives, with
one or more possible responses. Another question such
as ‘What is the reason you want to undergo MAR as
single woman’ was assessed by ranking the statements
in order of importance (from most important to
least important). Finally, a ten-point visual analogue
scale (VAS) of the importance (0¼ least important to
10¼most important) of having a child was assessed.
These questions were pilot-tested in a first version
before the final version was constructed. The question-
naire was also tested for approval among the health
professionals at the public fertility clinic and only a few
suggested alterations were offered. Furthermore, a ques-
tion was adapted with statements about ‘thoughts con-
cerning having a child as a single mother by choice’
with the response alternatives ‘Yes’, ‘No’ and ‘Don’t
know’. This question was modified from another ques-
tionnaire (Salomon et al., 2015). The study was approved
by the Ethics Committee at Uppsala University, Sweden
(Reference number: Dnr 2017; 402).

Statistical analyses

Continuous variables were presented as mean± SD,
median and range. Frequencies were compared using
the chi square test. For the question concerning adop-
tion and embryo donation, the response alternatives
‘No’ and ‘Don’t know’ were merged. All statistical anal-
yses were performed using SPSS version 25.0 (SPSS
Inc., Chicago, IL). A p value less than 0.05 was consid-
ered significant.

Results

A total of 86 single women were eligible for the pilot
study. Of these, 54 (62.8%) filled out the questionnaire.
At the time of the study, 16 women (29.6%) had
started MAR. The total waiting period for MAR was
approximately 12.5 ± 6.1 months, including the waiting
period for the investigation. A total of nine out of 16
(56.2%) women stated they had had a positive preg-
nancy test after MAR and one woman had had a live
birth at the time of the study (Table 1).

The mean age of the single women was 35.1 ± 2.8
years and most of them had been born in Sweden
(94.4%). Most women had a university degree of more
than 3 years, were in full-time work, and had

permanent employment. Most of them had a stable
income and half of them (57.4%) owned their home.
The majority had lived with both parents (81.1%) and
had siblings (98.1%). Most reported that their siblings
(77.4%) and friends (67.9%) had children. Less than a
third (30.2%) of the women had a chronic disease,
with the most common being asthma/allergy, and thy-
roidal and gynaecological disease such as endometri-
osis. A female infertility factor was found among six
(13.6%) of the women during the investigation.
Almost half (45.3%) stated that they had previously
had anxiety and/or depressive symptoms. Half of the
women considered their current mental health to be

Table 1. Socio-demographic and medical data of the 54 sin-
gle women who responded to the questionnaire.

n (%)

Started treatment/MAR
Yes 16 (30)

Pregnancy after MAR
Yes 9/16 (56.2)

Waiting-time (months) before MAR (mean ± SD) 12.5 ± 6.1
Age, years (mean ± SD) 35.1 ± 2.8
Range 27–39
Educational level
High school 10 (18.5)
University < 3 years 5 (9.2)
University ¼ 3 years 5 (9.2)
University > 3 years 34 (63.0)

Employment status
Full time 48 (88.9)
Part time 4 (7.4)
Student 1 (1.9)
Sick-leave 1 (1.9)

Permanent employment
Yes 52 (96.3)

Average monthly income (before tax)
in SEK (mean ± SD)

33.289 ± 8375.1

Median 31.500
Range 20.000–55.800

Living situation –
Rented apartment 23 (42.6)
Co-operative apartment 31 (57.5)

Growing up with both parents
Yes 43 (79.6)

Parents currently living together
Yes 28 (51.9)

Having siblings
Yes 52 (98.1)

Siblings have children
Yes 41 (75.9)

Friends have children
Yes, all 5 (9.4)
Yes, most 36 (67.9)
Yes, some 12 (22.6)
No –

Having a chronic disease
Yes 16 (30.2)

Diagnosed infertility factor
Female factor 6 (13.6)
No infertility factor 26 (59.1)
Do not know 12 (27.3)

Previous anxiety/depressive symptoms
Yes 24 (45.3)

Current Mental health�
Very good 27 (50.9)
Good 26 (49.1)
Less good –

�Anxiety and/or depressive symptoms.
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good (49.1%) or very good (50.9%). None of them
reported the alternative ‘less good’. The socio-demo-
graphic and medical data are shown in Table 1.

The majority of the women were heterosexual
(81.5%) and one out of three (33.3%) had had more
than 20 sexual partners. Most of the women (81.5%)
had previously had long-term (more than 6 months)
relationships after the age of 20 and almost two-thirds
(61.1%) had been married or in a partnership for an
average of 4.8 ± 4.0 years. Fewer than one out of four
women (22.6%) had tried to become pregnant in a
previous relationship. Fourteen women (25.9%) had
previously been pregnant and had had a miscarriage
and/or a legal abortion. The average duration of being
single after the age of 20 was 9.2 ± 4.1 years and
before applying for MAR the women had been single
for an average of 4.2 ± 3.6 years. The mean point at
which the women wanted to have a child by MAR
was at age 31.4 ± 4.1, or within a mean time of
3.7 ± 2.9 years. Most of the women wanted to have
two children and every fifth woman more than two
children. Most of the women (82.7%) wanted a non-
anonymous donor even if they had the possibility to
choose. More single women (61.1%) could consider
having an embryo donation rather than adoption
(50%) (p< 0.05), if the option had been legal. Eight
women (15.1%) had previously had MAR in another
country (Denmark) before the Swedish legislation was
introduced in 2016. All of the women had told people
around them, mostly family or friends that they were
planning to undergo MAR. Socio-demographic and
reproductive data are shown in Table 2.

The answers to ‘What was the reason for not having
children in your previous relationship’ were ranked as
follows: ‘The relationship wasn’t right’ (51.9%), ‘It wasn’t
the right time’ (41.5%), and ‘My partner didn’t want a
child’ (25.9%). The answers to ‘What are the reasons
you want to undergo MAR as a single woman’ were
ranked as follows: ‘I want a child’ (93.9%), ‘My age; I
don’t want to wait too long’ (57.1%), and ‘I haven’t met
the right partner’ (34.7%). The importance of having a
child was ranked an average of 9.2 ± 1.5 on the ten-
point VAS scale (data not shown). The most common
answer to the question about ‘reasons for choosing to
become a single mother’ was ‘I want a partner in the
future’ (88.7%). The results are shown in Table 3.

Discussion

This is the first study to describe characteristics of
Swedish single women accepted for MAR at a public
fertility clinic and to explore these women’s

Table 2. Socio-demographic and reproductive data of the 54
single women who responded to the questionnaire.

n (%)

Sexual orientation
Heterosexual 44 (81.5)
Bisexual 6 (11.1)
Homosexual 4 (7.4)

Number of sexual partners
<2 5 (9.3)
2–9 15 (27.8)
10–19 12 (22.2)
20–29 12 (22.2)
30 or more 6 (11.1)
Do not know 4 (7.4)

Long-term relationship (>6 months) after age 20
Yes 44 (81.5)

Number of long-term relationship after age
20 (mean ± SD)

2.1 ± 1.0

1 11 (29.7)
2–4 25 (67.5)
5 5 (2.7)

Previous married/co-habiting
Yes 33 (61.1)

Previous married/co-habiting number of
years (mean ± SD)

4.8 ± 4.0

Range 1–16
Have you tried to become pregnant in a previous

relationship?
Yes 12 (22.6)

Have you previously been pregnant?
Yes 14 (25.9)

If pregnant; have you had miscarriage and/or
legal abortion
Miscarriage 7 (12.9)
Legal abortion 10 (18.5)

How many years single after age 20 (mean ± SD) 9.2 ± 4.1
How many years single before MAR (mean ± SD) 4.2 ± 3.6
Since what age wanted to have a child by

MAR (mean ± SD)
31.4 ± 4.1

How long time wanting to have a child by MAR (mean
number of years ± SD)

3.7 ± 2.9

How many children do you want (mean ± SD) 2.0 ± 0.6
Range 1–4
How important is for you to have children (scale
0–10) (mean ± SD)

9.1 ± 1.5

Range 2–10
If you could choose, do you want an anonym-

ous donator
Yes 1 (1.9)
No 43 (82.7)
Do not know 8 (15.4)

Could you consider adoption as single mother
Yes 27 (50.0)
No 8 (14.8)
Do not know 19 (35.2)

Could you consider embryo donation as single (if it
was legal)
Yes 33 (61.1)
No 4 (4.7)
Do not know 17 (19.8)

Have you had treatment/MAR previously as pri-
vate-payer
Yes 8 (15.1)

If MAR; insemination and/or IVF
Insemination 7
IVF 2

Have told about applying for MAR
Yes 54 (100.0)

Have told the following about MAR;
Family (parents/siblings) 45 (83.3)
Friends 49 (90.7)
Relatives 13 (24.0)
Colleagues 19 (35.1)
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motivations for choosing single motherhood by
assisted reproduction. One out of four women had
started MAR at the time of the study and the total
waiting period was approximately 1 year.

Our results indicate that the characteristics of
Swedish single women accepted for MAR are in accord-
ance with those of other single mothers by choice in
previous studies: they are older, are employed full-time
(Jadva et al., 2009; Salomon et al., 2015), and are well-
educated (Jadva et al., 2009). The mean age of 35 years
is in accordance with a Danish national study covering
all public fertility clinics, showing that single women’s
mean age (36.1 years) was significantly higher com-
pared to that of cohabiting women (32.6 years)
(Salomon et al., 2015). Accordingly, cohabiting women
undergoing ART in a previous study (Volgsten, Skoog
Svanberg, Ekselius, Lundkvist, & Sundstr€om Poromaa,
2008) at the same public fertility clinic had a mean age
of 32.9 years. For married or co-habiting women in
Sweden, the mean age of having the first child is 29.3
years (Statistics Sweden, 2017a).

In this pilot study, conducted in a county with a
university city, most of the single women (63%) had a
university degree of more than 3 years. This is similar
to a study in which 59% of the single women seeking
treatment had a university education (Jadva et al.,
2009). For cohabiting women undergoing MAR in a
previous study (Volgsten et al., 2008), the university
degree level was 54.5%, which is almost in agreement
with this study, and higher than among women in the
general population (48%) (Statistics Sweden, 2016).
Our result is also in accordance to the national study
from Denmark, in which a total of 65.5% of single
women had a university degree of 3 years or more
and no differences in educational level were found
between single and cohabiting women (Salomon
et al., 2015). Most of the single women in this study
had a permanent job and a stable income similar to
that of the general population of women in Sweden
(Statistics Sweden, 2017b).

The high educational level among single mothers
by choice may be due to the fact that these women
are better informed about the opportunity to undergo
MAR (Salomon et al., 2015). Furthermore, in Sweden,
there are several websites for single women with a
child-desire with information about MAR and the new
legislation, as a possible alternative to access informa-
tion. However, there is a need to have a stable socio-
economic life to apply for MAR, in order to care for
the prospective child. Women from other socio-eco-
nomic groups, with no full-time work or without
employment, are not to be accepted for MAR within
the Swedish public health care system, according to
the national recommendations (National Board of
Health and Welfare, 2016).

Social relations, as having a network of siblings and
friends with children, were established among most
single women in this study. All of the women had told
others, mostly family and friends, of their plan to
undergo MAR. However, there are contrasts between
single mothers by choice and those who are single
mothers due to separation or divorce (Jadva et al.,
2009). For instance, being a single mother due to
divorce can lead to economic problems, a lack of sup-
port, and conflicts between the parents (Golombok,
2004). Furthermore, almost half of the single women
in the current study had previously experienced anx-
iety and/or depressive symptoms, though at the time
of the study they considered their mental health to be
good. However, this is important information for
health professionals, so they know to follow these
women’s mental health during and after childbirth.
Studies in this area are sparse, and more research is
needed; nevertheless, most single women have good
psychological health and supportive social relations
(De Wert et al., 2014).

Other characteristics among Swedish single women
accepted for MAR included that the majority were het-
erosexual, one out of three had had more than 20 sex-
ual partners, and every fourth woman had had a
previous pregnancy. These results are in accordance
with the Danish studies of single women seeking fer-
tility assessment or initiating MAR treatment using
donor semen (Birch Petersen et al., 2015; Salomon
et al., 2015). Notably, the number of homosexual or
bisexual women in this study were higher than in
another study (Jadva et al., 2009) and not assessed in
the Danish studies. However, as MAR is accepted for
lesbian couples in Sweden since 2005, there may not
be a problem to state the sexual orientation in the
questionnaires among the single women in this study.
Most of the single women had previously had long-

Table 3. Thoughts of the 54 single women about the deci-
sion to become a single mother by choice.

n (%)

I would rather have a child with a partner
Yes 45 (83.3)

I had a partner with whom I wanted to have a child
Yes 28 (51.9)

I am soon too old and have not time to find a partner
to have a child with
Yes 41 (75.9)

I would rather live without a partner than without a child
Yes 45 (83.3)

I want a partner in the future
Yes 47 (88.7)
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term relationships, having been married or in a
partnership, which is in agreement with Jadva et al.
(2009). Thus, the average time of being single after
the age of 20 was 9 years and 4 years upon inclusion
in the study, in accordance with Salomon et al. (2015).
Most of the women wanted to have two children and
one out of five more than two children, in agreement
with another study of single women seeking fertility
assessment (Birch Petersen et al., 2015). The majority
of the women desired a non-anonymous donor, even
if they had a choice. More single women could con-
sider embryo donation rather than adoption, if this
had been legal at the time of the study, in contrast to
single women seeking fertility assessment (Birch
Petersen et al., 2015). However, this result may indi-
cate a belief among women who are accepted for
MAR that it is important to give birth, thus possibly
explaining their choice to achieve motherhood by
assisted reproduction.

Single women’s reasons for not having children in
previous relationships were stated as the relationship
not being right, it not being the right time and the
partner not wanting to have a child. These statements
are in accordance with previous studies (Jadva et al.,
2009; Salomon et al., 2015). Furthermore, according to
the Danish study, there were no differences, except
for advanced age, between single and cohabiting
women in regard to previous pregnancies, previous
number of long-term relationships, or attitudes to
motherhood; and for single women, single mother-
hood was not their first choice (Salomon et al., 2015).

Motivations for choosing single motherhood by MAR
among the Swedish women in this pilot study included
that having a child is more important, due to their age,
than waiting for the right partner; nevertheless, they still
had hope they would find a partner in the future. In
other studies, this result is referred to as the ‘Plan B’ for
achieving motherhood (Birch Petersen et al., 2016;
Engholm Frederiksen, Christensen, Tjørnhøj-Thomsen, &
Schmidt, 2011; Salomon et al., 2015). However, in stud-
ies among women already assessing single motherhood
by choice (Jadva et al., 2009; Weissenberg & Landau,
2012), most of the women are single or plan to
remain single.

A strength of this study was an acceptably high
response rate, making external validity feasible for
other public fertility clinics with similar settings.
However, as the study was only conducted at one
public clinic, multiple-centre studies will be needed to
confirm the findings. Given that the option of MAR
treatment and upper age limits differ between public
and private clinics, this also needs to be taken into

account. A limitation of the study was that there was
no information given for single women who were not
accepted at the donation meeting, as they had to be
excluded. Another limitation was that there was no
questionnaire validated for this study group of single
mothers by choice who had been accepted for MAR
and no comparison group with cohabiting women
was used. Furthermore, there could have been more
questions about social relations, as social support was
not assessed. Another question not posed in this
study, was the importance for motherhood to give
birth to a biological child. However, these are ques-
tions for an ongoing study of the same cohort with a
more qualitative approach, by collecting data with
individual face-to-face interviews.

A clinical implication for health professionals meeting
this patient group is to have the knowledge and aware-
ness of the characteristics and motivations of single
women choosing motherhood by assisted reproduction.
These single mothers by choice are well-established
in society, both socio-economically and through social
relations. This result suggests that they will have good
prospects for future single motherhood.

In conclusion, Swedish single women accepted for
MAR are no different from other single mothers by
choice; they are financially and socially stable and
choose single motherhood by assisted reproduction
due to their advanced age, not wanting to wait too
long and not yet having met the right partner.
However, most of these single mothers by choice
hope to find a partner later in life.
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