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Mental Health Around the Transition to First Birth:  
Does Medically Assisted Reproduction Matter?

Marco Tosi and Alice Goisis

ABSTRACT Previous research has shown that child bear ing is asso ci ated with short-term 
improve ments in women’s sub jec tive well-being but that these effects depend on the 
tim ing and quan tum of the birth as well as on the par ents’ edu ca tion and socio eco nomic 
sta tus. These stud ies did not address whether and, if so, how this effect varies according 
to the mode of con cep tion. This rep re sents an impor tant knowl edge gap, given that con-
cep tions through med i cally assisted repro duc tion (MAR) have been increas ing rap idly 
in recent decades, exceed ing 5% of live births in some Euro pean countries. Drawing 
on nine waves (2009/2010–2017/2018) of the UK Household Longitudinal Study, we 
use dis trib uted fixed-effects lin ear regres sion mod els to exam ine changes in women’s 
men tal health before, dur ing, and after nat u ral and MAR con cep tions. The results show 
that the men tal health of women who con ceived nat u rally improved around the time 
of con cep tion and then grad u ally returned to base line lev els; com par a tively, the men-
tal health of women who con ceived through MAR declined in the year before preg-
nancy and then grad u ally recov ered. The find ings also indi cate that women’s hap pi ness 
decreased both two years and one year before an MAR con cep tion and then increased 
above the base line in the year of preg nancy. We fur ther show that the dete ri o ra tion in 
men tal health and sub jec tive well-being before an MAR con cep tion affects both part-
ners, which could be part of a lon ger pro cess in which the part ners poten tially suf fer 
from stress related not solely to the MAR treat ments them selves but also to the expe-
ri ence of subfertility.
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Introduction

During the last decade, demo graphic research exam in ing the link between fer til ity 
and well-being has flourished. This lit er a ture has shown that par ent hood tends to 
have a pos i tive effect on sub jec tive well-being and that the quest for hap pi ness is a 
key deter mi nant of child bear ing in soci e ties where child bear ing is gen er ally regarded 
as a delib er ate choice (Balbo and Arpino 2016; Billari 2009; Margolis and Myrskylä 
2015; Mencarini et al. 2018). The spread and devel op ment of repro duc tive tech nol-
ogy have fur ther increased indi vid u als’ con trol over fer til ity deci sions by pro vid ing 
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infer tile cou ples with the oppor tu nity to have and raise chil dren. The use of med i cally 
assisted repro duc tion (MAR) tech niques—for exam ple, ovu la tion induc tion, arti fi-
cial insem i na tion, and in vitro fer til iza tion (IVF)—has increased rap idly in advanced 
soci e ties since the 1980s, with more than 8 mil lion MAR-con ceived chil dren born 
as of 2018 (Bitler and Schmidt 2012; International Committee Monitoring ART 
and ESHRE 2018). In Europe, the pro por tion of chil dren born through MAR nearly 
dou bled dur ing the first decade of the new mil len nium (Ferraretti et al. 2017). This 
increase is attrib ut  able to tech no log i cal advance ments that have improved the MAR 
cumu la tive deliv ery rate over time and increased the avail abil ity of MAR treat ments.1 
Denmark has been a fore run ner in this trend: in 2018, 9% of births in Denmark were 
con ceived through MAR (Martins et al. 2018). However, even though the num ber of 
peo ple under go ing and con ceiv ing through MAR is ris ing, lit tle is known about the 
effect that the tran si tion to par ent hood has on the well-being of this grow ing sub group 
of the pop u la tion.

The major ity of pre vi ous stud ies on par ents’ well-being have shown that, on aver-
age, par ents’ hap pi ness and life sat is fac tion increase in the years around the birth and 
then grad u ally return to pre vi ous base line lev els or dip below pre-preg nancy lev els 
(Clark and Georgellis 2013; Kohler et al. 2005; Kohler and Mencarini 2016; Myrskylä 
and Margolis 2014). This pat tern has been observed for the first birth and—albeit to 
a lesser extent—for the sec ond birth; the third birth, by con trast, does not appear to 
increase hap pi ness lev els. Previous demo graphic research has ana lyzed exten sively 
the effect of child bear ing on paren tal well-being and how this effect dif fers by par ity, 
paren tal age, and socio eco nomic sta tus (SES). However, these stud ies have not exam-
ined whether and, if so, how this effect varies according to the mode of con cep tion. 
This is a lim i ta tion, given that under go ing MAR can greatly affect the pro cess lead ing 
up to and fol low ing the tran si tion to par ent hood. Undergoing infer til ity treat ments 
can be stress ful, espe cially when they involve inva sive pro ce dures, such as hor monal 
ther apy and lap a ro scopic sur gery (sur gery to retrieve oocytes) (Klonoff-Cohen 2008; 
Klonoff-Cohen and Natarajan 2004). Additionally, the low suc cess rates of infer til-
ity treat ments may gen er ate feel ings of anx i ety and stress that per sist through out the 
treat ment cycles and per haps lon ger (Hjelmstedt et al. 2003). Therefore, the short-
term pos i tive effects of par ent hood on well-being that the demo graphic lit er a ture has 
documented on aver age might not reflect the expe ri ences of women and cou ples who 
con ceive through MAR.

In this study, we use a Brit ish lon gi tu di nal sur vey to exam ine changes in women’s 
men tal health before and after preg nancy by distinguishing between women who con-
ceived nat u rally and those who con ceived through MAR. Examining how women cope 
with the pro cess lead ing up to an MAR preg nancy is impor tant not only because the 
pro por tion of women con ceiv ing through MAR is increas ing but also because increased 
stress can affect women’s birth out comes and rela tion ships with their chil dren—and, by 
exten sion, their chil dren’s well-being (Goisis, Remes, et al. 2019; Martin et al. 2017).

1 In the United Kingdom, the live birth rate for one IVF cycle increased from 7% in 1991 to 21% in 2017 
(HFEA 2019). Delivery rates increase with the num ber of treat ment cycles. The cumu la tive live birth rate 
is around 50% after three cycles and is between 50% to 70% after six cycles (Malizia et al. 2009; Troude 
et al. 2016).
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More spe cifi  cally, our con tri bu tion is three fold. First, women who con ceive 
through MAR are a selected group, and their char ac ter is tics can be both pos i tively 
(e.g., high SES) and neg a tively (e.g., subfertility) asso ci ated with men tal health. Any 
observed asso ci a tion between MAR and women’s men tal health could, there fore, 
reflect dif fer ent selec tion fac tors with vary ing effects on men tal health. In this study, 
using extremely rich lon gi tu di nal data, we are  able to ana lyze for the first time indi-
vid ual changes in men tal health among women who con ceived through MAR, thus 
remov ing the bias intro duced by unob serv able time-invari ant char ac ter is tics.

Second, our esti ma tion strat egy enables us to eval u ate the antic i pa tion as well as 
the short- and lon ger-term effects of MAR con cep tion on women’s men tal health. 
Studying the pro cess lead ing up to an MAR con cep tion is impor tant because strug-
gling with subfertility is highly distressing (Domar et al. 1993; Greil 1997). There-
fore, the men tal health of cou ples under go ing MAR may decline well before the start 
of the MAR treat ment. For those cou ples who are  able to con ceive and have a live 
birth after MAR, the joy of becom ing a par ent may help them recover, and their men-
tal well-being may increase to their base line lev els or higher.

Third, our empir i cal inves ti ga tion aims to shed light on the mech a nisms that may 
explain poten tial dif fer ences in the men tal health tra jec to ries asso ci ated with nat u ral and 
MAR con cep tions. As well as neg a tively affect ing the part ners’ rela tion ship, the stress 
asso ci ated with under go ing infer til ity treat ments can seep into the part ners’ men tal 
health through dif fer ent mech a nisms, such as empa thy and mood con ta gion (Nicoloro- 
SantaBarbara et al. 2018). Moreover, under go ing MAR treat ments can increase the 
time and finan cial costs of hav ing chil dren for both part ners. In addi tion to deal ing with 
the costs of the treat ments them selves, MAR patients may find that the qual ity and the 
quan tity of the time they can devote to work and to lei sure have been reduced.

Background

Childbearing, Subjective Well-being, and Mental Health

Parenthood can be both reward ing and bur den some. Becoming a par ent satisfies 
basic human needs and elic its feel ings of pride, self-real i za tion, and per sonal ful fill-
ment (Hansen 2012). According to the set-point the ory, every indi vid ual has a cer tain 
level of well-being deter mined by genetic and per son al ity traits, which can be altered 
by child bear ing, even if only tem po rar ily. Longitudinal stud ies have shown that, on 
aver age, men’s and women’s sub jec tive well-being at least tem po rar ily improves 
around the time they have chil dren (Clark and Georgellis 2013; Dyrdal and Lucas 
2013; Frijters et al. 2011; Kohler et al. 2005). However, other stud ies have indi-
cated that after the birth of a child, well-being decreases and falls below pre vi ous 
lev els (Nomaguchi and Milkie 2003; Pollmann-Schult 2014). Some schol ars have 
suggested that a decrease in well-being might occur because for some women, the 
emo tional ben e fits of moth er hood are outweighed by the eco nomic and time bur dens 
and decreased rela tion ship sat is fac tion asso ci ated with par ent hood (Luhmann et al. 
2012; Matysiak et al. 2016). In a recent lon gi tu di nal study based on data from the 
Ger man Socio-Economic Panel Study, Giesselmann et al. (2018) found that women’s 
men tal health declined steadily after the birth of the first child. The authors observed 
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that the con flict between soci e tal expec ta tions about inten sive moth er ing and the 
real ity of being a work ing mother may result in feel ings of guilt and stress. Hence, 
the pos i tive or neg a tive effect of par ent hood on well-being may vary sub stan tially 
depending on the cul tural and insti tu tional con text as well as on indi vid ual sociode-
mographic char ac ter is tics. This var i a tion might par tially explain the inconsistencies 
in the prior find ings.2 In a study using Ger man and Brit ish lon gi tu di nal data, Myrskylä 
and Margolis (2014) found that the short-term increase in hap pi ness observed among 
cou ples around the time of a birth was mainly driven by women and men who con-
ceived their first child at older ages and by those with higher SES (see also Kohler 
et al. 2005). Although most pre vi ous stud ies have focused on women, some stud ies 
have also exam ined the impact of father hood on men’s well-being. These stud ies 
have pro duced incon sis tent results, with some show ing that father hood has no impact 
on men’s sub jec tive well-being (Clark and Georgellis 2013; Roeters et al. 2016) and 
oth ers find ing that father hood has a pos i tive and short-lived effect on men’s life sat-
is fac tion (Balbo and Arpino 2016; Matysiak et al. 2016).

Despite the het ero ge ne ity in the observed effects of par ent hood on well-being, pre-
vi ous stud ies focus ing spe cifi  cally on the United Kingdom have shown that, on aver-
age, men’s and women’s well-being tends to improve around the time of a first birth 
and then to decline after the birth, when the eco nomic and social costs of child-rearing 
rise (Clark et al. 2008; Myrskylä and Margolis 2014). Hence, we also expect to find 
that the men tal health of Brit ish cou ples who con ceive nat u rally increases around the 
birth of the first child and then returns to or falls below pre-preg nancy lev els.

Medically Assisted Reproduction and Mental Health

The existing (largely) med i cal lit er a ture has inves ti gated the link between MAR and 
men tal health. Several stud ies have shown that women can expe ri ence neg a tive effects 
on men tal health when under go ing MAR treat ments, regard less of whether the treat-
ments are suc cess ful (Klemetti et al. 2010; Milazzo et al. 2016; Nicoloro-SantaBarbara 
et al. 2018; Verhaak, Smeenk, Evers et al. 2006; Verhaak, Smeenk, Nahuis et al. 2006). 
At least part of the decline in men tal health around MAR treat ment is attrib uted to 
suf fer ing from subfertility, which can have a long-last ing effect on anx i ety, stress, 
and depres sion (King 2003; Klemetti et al. 2010). The rela tion ship between MAR 
and men tal health appears to be stron ger for women who fail to con ceive after under-
go ing MAR, although evi dence sug gests that their men tal health improves over time 
as they adjust to subfertility/child less ness (Baldur-Felskov et al. 2013; Johansson 
et al. 2010; Milazzo et al. 2016; Yli-Kuha et al. 2010). Some stud ies have found that 
women who are not  able to con ceive through MAR fully recu per ate, whereas other 
stud ies have shown that they remain at higher risk of poorer men tal health out comes 
(Milazzo et al. 2016; Peterson et al. 2011; Peterson et al. 2009; Vikstrom et al. 2015). 
Although prior stud ies have largely focused on women’s men tal health, evi dence sug-
gests that while under go ing MAR, women are more neg a tively affected than men in 

2 Inconsistencies in pre vi ous find ings are also explained by dif fer ences in study meth od ol ogy (i.e., cross-
sec tional vs. lon gi tu di nal) and choice of base line (i.e., the pre-preg nancy period vs. the preg nancy period).
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terms of hap pi ness, life sat is fac tion, and men tal health (Holter et al. 2006; Peterson 
et al. 2009). Male part ners are seen as impor tant sources of sup port to bring mar i-
tal rela tion ships closer and man age the stress ful expe ri ences of infer til ity and MAR 
(Peterson et al. 2011; Peterson et al. 2009). Despite a greater effect of MAR on wom-
en’s men tal health, part ners share sim i lar expe ri ences and may influ ence each other’s 
psy cho log i cal reac tions to MAR (Boivin et al. 1998).

Despite this exten sive lit er a ture, our knowl edge about cou ples’ men tal health 
responses as they undergo the var i ous stages of MAR treat ment is lim ited. The few 
lon gi tu di nal stud ies on this topic did not exam ine women’s long-term men tal health tra-
jec to ries before, dur ing, and after they under went MAR treat ments (Verhaak et al. 2001; 
Verhaak, Smeenk, Nahuis et al. 2006). These stud ies have two main lim i ta tions. First, 
they pro vide lim ited insight into the extent to which the men tal health lev els of women 
who undergo MAR diverge from their base line or pre-subfertility lev els dur ing treat-
ment. The base line used in most of these stud ies is around the time the MAR treat ment 
started, when the women and men were already strug gling with subfertility (Greil 1997). 
Although a few stud ies have found that before the start of treat ment and after the birth 
of a child, women who undergo MAR have men tal health out comes sim i lar to those of 
women who con ceive nat u rally (Joelsson et al. 2017; Milazzo et al. 2016; Yli-Kuha et al. 
2010). These find ings should not be interpreted as evi dence that the tra jec to ries of these 
women in the years pre ced ing and fol low ing the birth are sim i lar. Indeed, women who 
undergo MAR may have dif fer ent (higher) base line men tal health lev els than women 
who con ceive nat u rally, given that the for mer tend to be socio eco nom i cally advan taged 
(Barbuscia et al. 2019), which reduces their risk of poor men tal health out comes.

Second, knowl edge about the (direct and indi rect) mech a nisms that poten tially 
under lie the MAR–men tal health asso ci a tion is lim ited. The direct mech a nisms 
include the stress women expe ri ence before and dur ing MAR treat ments, which may 
stem from both being infer tile and feel ing uncer tain given the low suc cess rates of 
MAR treat ments (ESHRE Task Force on Ethics and Law 2003, 2010). Thus, the 
asso ci a tion between under go ing MAR and poor men tal health may be due to the 
fear of being unable to con ceive or of expe ri enc ing a mis car riage. After treat ment 
has started, women might face high lev els of stress because, for exam ple, they are 
faced with fre quent med i cal tests, sur gery to retrieve oocytes, or being forced to wait 
for fer til iza tion or preg nancy results. Undergoing MAR could also indi rectly affect 
women’s and men’s men tal health. The treat ments are often expen sive (Bitler and 
Schmidt 2012), and the loss of finan cial resources can neg a tively affect cou ples’ men-
tal health, espe cially if the part ners are no lon ger  able to afford their pre vi ous life style 
(Benzeval and Judge 2001). Because fer til ity treat ments can be time-con sum ing and 
emo tion ally draining, under go ing MAR may also inter vene in other life domains, 
such as employ ment. Thus, women might work less while under go ing treat ment, 
which could harm their men tal health (Strully 2009). Other poten tial effects of under-
go ing MAR are feel ings of lone li ness and social iso la tion, which may be related to 
the stigma surrounding infer til ity and to hav ing less time to spend on social rela tion-
ships and lei sure (Nicoloro-SantaBarbara et al. 2018).

In this study, we address these gaps in knowl edge by pro vid ing the first com pre-
hen sive lon gi tu di nal anal y sis of the men tal health tra jec to ries of women and men 
who con ceive through MAR. We expand on the existing lit er a ture by inves ti gat ing 
the asso ci a tion between under go ing MAR and men tal health before, upon, and after 
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con cep tion by using a sig nifi  cantly larger win dow of obser va tion than prior stud ies 
and by tak ing into account selected char ac ter is tics of women and men who undergo 
MAR. We are also  able to test some of the mech a nisms that may under lie the asso ci-
a tion between under go ing MAR and men tal health out comes.

Data and Methods

Sample

We use data from the nine waves (2009/2010–2017/2018) of the UK Household Lon-
gitudinal Study (UKHLS). The UKHLS is an annual sur vey of 40,000 house holds 
that are rep re sen ta tive of the pop u la tion. It col lects infor ma tion on many aspects of 
life, includ ing health and well-being, from all  house hold mem bers aged 16 or older. 
This sur vey is a con tin u a tion of the Brit ish Household Panel Survey (1991–2008), but 
it includes new ques tions on preg nancy out comes and modes of con cep tion (Jäckle 
et al. 2019).

For our study sam ple, we select child less women aged 18–50 who became preg nant 
through out the obser va tion win dow. We exclude respon dents who had a child before 
enter ing the sur vey or who had no preg nan cies by the end of the fol low-up period. 
We select women who were child less at base line because most women who undergo  
fer til ity treat ment are attempting to con ceive a first child (Goisis, Remes, et al. 2019) 
and are less likely than women who con ceive nat u rally to have a sec ond child.3 We 
include women who con ceived regard less of whether the preg nancy ended in a live 
birth, partly because of sam ple size issues and partly because it allows us to cap ture 
the expe ri ences of women who wanted to have a child, under went MAR, and became 
preg nant but did not have a live birth. Five les bian cou ples were excluded from the 
anal y sis because the pro cess lead ing up to preg nancy and the rea sons for using MAR 
may be dif fer ent for this sub group.

Of the 2,334 respon dents (15,312 obser va tions) selected in this study, 2,297 
(98.4%) had valid and com plete infor ma tion for the var i ables used in the anal y sis. 
The ana lyt i cal sam ple includes 2,297 women who were followed, on aver age, more 
than 5.8 points in time, resulting in 13,401 obser va tions. Attrition was 4.6%, on aver-
age, rang ing from 24.2% between Waves 1 and 2 to 1.0% between Waves 7 and 8. 
In a fur ther step of the anal y sis, we link each woman’s infor ma tion to that of her 
cohabiting part ner. Of 2,297 women who became preg nant through out the obser va-
tion win dow, 1,993 were liv ing with a part ner, and 1,717 had a part ner who reported 
valid infor ma tion on men tal health (9,452 obser va tions). In the sub sam ple of part-
ners, aver age attri tion was 6.2%.

Dependent Variable

The depen dent var i able is the Mental Component Summary score com puted from 
the SF-12 health ques tion naire, which con sists of six ques tions regard ing men tal 

3 In the UKHLS, 43 women con ceived their sec ond child through MAR.
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health: “During the last four weeks, how much of the time (1) have you accom-
plished less than you would like as a result of any emo tional prob lems, such as 
feel ing depressed or anx ious? (2) Did you work or per form other reg u lar daily activ-
i ties less care fully than usual as a result of any emo tional prob lems, such as feel ing 
depressed or anx ious? (3) Have you felt calm and peace ful? (4) Did you have a lot 
of energy? (5) Have you felt down hearted and depressed? (6) Have your phys i-
cal health or emo tional prob lems inter fered with your social activ i ties like vis it ing 
friends or rel a tives?” The response options are presented on a 5-point Likert scale 
rang ing from 1 = all  of the time to 5 = none of the time. The mea sure con verts these 
items into a sin gle men tal func tion ing score, resulting in a con tin u ous scale with a 
range of 0 (low func tion ing) to 100 (high func tion ing). The scale is stan dard ized (to 
a mean of 0 and a stan dard devi a tion of 1) on the over all sam ple of all  respon dents 
avail  able in the UKHLS data.

The Mental Component Summary has been val i dated as an indi ca tor of men tal 
health and a screen ing tool for detecting men tal dis or ders, such as depres sion or anx i-
ety (Ware et al. 1996). The scale is par tic u larly well suited for our pur poses, given its 
focus on objec tive aspects of well-being. Measures of life sat is fac tion or hap pi ness 
often focus on affec tion, which might be biased by social desir abil ity—that is, the 
social pres sure to be happy when hav ing a child. Social desir abil ity bias may be par-
tic u larly rel e vant for women under go ing MAR, for whom desires and expec ta tions 
concerning moth er hood might be espe cially strong, and could be reinforced by the 
deci sion to under take MAR. Nevertheless, given that pre vi ous research focused on 
sub jec tive well-being (e.g., Myrskylä and Margolis 2014; Perelli-Harris et al. 2019), 
we also ana lyze gen eral hap pi ness as the out come var i able. In the sur vey, the ques-
tion is for mu lated as fol lows: “Have you recently been feel ing rea son ably happy, all  
things con sid ered?” The scale, rang ing from 0 = much less than usual to 4 = much 
more than usual, is stan dard ized on the aver age score of the over all sam ple to facil i-
tate the inter pre ta tion of the mag ni tude of the coef fi cients.

Independent Variables

The main inde pen dent var i able identifies women who became preg nant between 
two con sec u tive waves and is derived from the ques tion, “Since [date of the last 
inter view] have you been preg nant at all , even if this did not result in a live birth?” 
Because women could become preg nant more than once dur ing the nine-year period, 
we con sider the birth of the first child or, for those whose first preg nancy did not 
result in a live birth, any sec ond preg nancy dur ing this period (N = 20 MAR con-
cep tions and 58 nat u ral con cep tions). This approach enables us to cap ture at least 
some of the attempts and fail ures before hav ing a child through MAR (N = 10 women 
who had the sec ond preg nancy through MAR). We dis tin guish women who con-
ceived nat u rally from those who under went fer til ity treat ment by responses to the 
fol low ing ques tion: “Did you receive any form of fer til ity treat ment before becom-
ing preg nant?” Given the for mu la tion of the ques tion, it is not pos si ble to iden tify 
the begin ning of the infer til ity workup or to ana lyze the men tal health of women 
who under went fer til ity treat ment but did not become preg nant. The sam ple includes 
2,151 women with a nat u ral preg nancy (12,421 obser va tions) and 146 women who 
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under went MAR to con ceive (980 obser va tions).4 Among women who under went 
MAR, 66% used IVF to con ceive.

To exam ine the women’s men tal health scores before, upon, and after preg nancy, 
we com pute the num ber of months that elapsed between the date of con cep tion and the 
date of inter view. In case of miss ing dates (405 nat u ral con cep tions and 0 MAR con-
cep tions), we use the num ber of months elapsed between inter view dates. The obser-
va tion win dow allows us to observe cou ples for a max i mum of 108 months before and 
after preg nancy. The var i able is coded into six categories cap tur ing 12-month inter-
vals in the pre- and post-preg nancy peri ods (for a sim i lar cat e go ri za tion, see Clark and 
Georgellis 2013): (1) 25 or more months before; (2) between 24 and 13 months before; 
(3) between 12 months and 1 month before; (4) between 0 and 12 months after; (5) 
between 13 and 24 months after; and (6) 25 or more months after (see Table 1). The 

4 Fertility treat ments are avail  able through the National Health System (NHS) in the United Kingdom, but 
there are large regional disparities. For exam ple, the NHS pro vi des funding for up to three cycles of IVF 
in Scotland, up to two cycles in Wales, and up to one cycle in Northern Ireland. In con trast, in England, 
funding depends on the area where a cou ple lives. Thus, in England, the pro vi sion of fer til ity treat ments 
is sub ject to the so-called post code lot tery. For exam ple, whereas three IVF cycles are funded in Camden 
(London), the Clinical Commissioning Group does not offer any IVF cycle in North East Essex. Moreover, 
in addi tion to vary ing by region and (in England) area of res i dence, whether funding for IVF is granted 
depends on the woman’s age (usu ally whether she is youn ger than 40); her length of infer til ity (usu ally 
whether she has had at least two years of reg u lar and unpro tected inter course), life style fac tors, such as 
her BMI, smok ing sta tus, and rela tion ship length; whether she or her part ner has chil dren from pre vi ous 
rela tion ships (ESHRE 2017 Euro pean Audit Policy on Fertility). The eli gi bil ity cri te ria vary from area to 
area. The pro vi sion of other MAR treat ments, such as intra uter ine insem i na tion, also varies by area. The 
UKHLS does not pro vide infor ma tion as to whether a given MAR treat ment took place in the pri vate or 
pub lic sec tor. We esti mate, how ever, that most MAR treat ments in our data took place in the pri vate sec tor 
because in the United Kingdom, a larger pro por tion of such treat ments are pro vided in the pri vate sec tor. In 
2013, 41.3% of IVF cycles were funded by the NHS, whereas 58.7% were funded pri vately (ESHRE 2017 
Euro pean Audit Policy on Fertility). Because the pro por tion of NHS-funded MAR treat ments remained 
sta ble in the United Kingdom from 2012 to 2017, we do not expect to observe sys tem atic changes in the 
com po si tion of MAR cou ples in our data.

Table 1 Average score of SF-12 men tal health by mode and tim ing of con cep tion

MAR Conception Natural Conception

N %

SF-12 Mental 
Health  

(z score; SD) N %

SF-12 Mental  
Health  

(z score; SD)

Months Before/After Pregnancy
 25 or more before 286 29.2 49.6 (+0.02; 8.5) 2,331 18.8 48.1 (−0.13; 9.9)
 24 to 13 before 96 9.8 48.1 (−0.13; 9.7) 1,128 9.1 47.5 (−0.19; 9.9)
 12 to 1 before 119 12.1 47.1 (−0.23; 9.6) 1,668 13.4 48.3 (−0.11; 9.9)
 0 to 12 after 137 14.0 48.8 (−0.05; 9.2) 1,875 15.1 47.9 (−0.15; 9.9)
 13 to 24 after 83 8.5 48.8 (−0.05; 9.0) 1,427 11.5 47.0 (−0.23; 10.6)
 25 or more after 259 26.4 47.7 (−0.17; 8.8) 3,992 32.1 46.3 (−0.31; 10.5)
Year-Observations 980 100.0 12,421 100.0
Number of Women 146 100.0 2,151 100.0
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1355Mental Health Around the Transition to First Birth

cat e gory related to 25 or more months before preg nancy is the ref er ence cat e gory, based 
on the assump tion that the child bear ing pro cess started approx i ma tely two years before 
preg nancy. This assump tion is likely to be real is tic for most women who con ceived nat-
u rally because their time to preg nancy may have been rel a tively short. In con trast, for 
women under go ing fer til ity treat ment, the time to preg nancy was likely lon ger or var ied 
con sid er ably, depending on when they started the infer til ity workup after attempting 
to con ceive nat u rally and on the num ber of MAR cycles they under went. Two years 
before con cep tion could rep re sent a moment in the mid dle of a long pro cess that started 
with try ing to con ceive nat u rally and was followed by being unable to con ceive nat u-
rally, decid ing to undergo MAR, and ulti mately succeeding or not succeeding in hav ing 
a live birth through MAR. The base line is, there fore, a point in time when some of these 
women had already been affected by infer til ity, which could have caused their level of 
men tal health to be lower than their base line (Domar et al. 1993; Stanton et al. 1992). 
Although we are unable to deter mine the point in the pro cess when each woman in our 
sam ple was at base line, no study has observed women who under went MAR for such a 
long period before con cep tion.

This var i able allows us to cap ture changes in men tal health before and after preg-
nancy but not to iden tify the effect of the MAR treat ment in itself. Because the data 
do not pro vide us with infor ma tion about when each woman started try ing to con-
ceive or started under go ing MAR cycles, or about the num ber of cycles each woman 
under went before she became preg nant, we can not iso late the effect of each treat ment 
cycle from the expe ri ence of subfertility. Therefore, the effect we iden tify cap tures 
the com bined effects of strug gling to con ceive nat u rally, expe ri enc ing subfertility, 
and cop ing with the stress of MAR.

Control Variables and Mediators

In our base line mod els, we con trol for the respon dent’s age and age squared.5 In 
sub se quent mod els, we adjust for medi a tors (the pos si ble mech a nisms noted in the 
Background sec tion). First, we add a dummy var i able for whether the preg nancy 
ended in a live birth. This var i able is derived from a ques tion about the out come of 
the preg nancy: a live birth (nor mal deliv ery or cesar ean sec tion) or not a live birth 
(mis car riage, still birth, ter mi na tion, or ectopic or tubal preg nancy). This time-vary ing 
var i able is set equal to 0 before con cep tion and to 1 in the years after con cep tion for 
respon dents whose preg nancy ended in a live birth. Second, we adjust for changes 
in eco nomic resources, employ ment, and mar i tal sta tus. Financial resources are cap-
tured by the respon dent’s total net monthly income. The mar i tal sta tus var i able indi-
cates whether the respon dent was liv ing with a part ner (mar ried or cohabiting) or 
was never mar ried, divorced, or sep a rated. In the final model, we also include a con-
tin u ous var i able cap tur ing indi vid ual sat is fac tion with the amount of lei sure time, 
rang ing from 1 = com pletely dis sat is fied to 7 = com pletely sat is fied. In the descrip-

5 Additional ana ly ses show that the results are not affected by the func tional form of age, the time inter vals 
to or from preg nancy, or the inclu sion in the con trol group of all  cou ples aged 18–50 who were child less 
and in a het ero sex ual part ner ship at base line and who did not expe ri ence a preg nancy dur ing the study 
period.

D
ow

nloaded from
 http://read.dukeupress.edu/dem

ography/article-pdf/58/4/1347/934206/1347goisis.pdf by guest on 10 M
arch 2022



1356 M. Tosi and A. Goisis

tive ana ly ses, we also look at women’s edu ca tion (uni ver sity degree or less) and 
SES (man age ment and pro fes sional occu pa tions according to the National Statistics 
Socio-eco nomic Classification). Descriptive sta tis tics for the depen dent and con trol 
var i ables are reported in Table 2.

Analytical Strategy

We use lon gi tu di nal, dis trib uted fixed-effects lin ear regres sion mod els (as defined 
by Dougherty 2006; Dribe and Nystedt 2013) to exam ine changes in men tal health 
before and after preg nancy. The esti ma tes are based on within-per son changes in the 
Mental Component Summary score, which allows us to account for time-invari ant 
char ac ter is tics that may bias the asso ci a tion between preg nancy and men tal health 
(Allison 2009). Fertility is socially pat terned by edu ca tion, fam ily ori en ta tion, and 
SES (Kravdal and Rindfuss 2008). These char ac ter is tics are related to men tal health 
issues and may intro duce a source of bias in con ven tional esti ma tes. Addressing 
selec tion due to unob serv able fac tors or dif fi cult-to-mea sure char ac ter is tics is impor-
tant, par tic u larly for women under go ing MAR. Although these women gen er ally 
have sub stan tial socio eco nomic resources, which are pos i tively asso ci ated with men-
tal health (Barbuscia et al. 2019), they also suf fer from subfertility, which is neg a-
tively asso ci ated with psy cho log i cal well-being (Greil 1997). Whether pos i tive or 
neg a tive, the time-invari ant selec tion effects are accounted for by indi vid ual fixed 
effects in the sta tis ti cal mod els.

In our mod el ing strat egy, each time point before and after preg nancy has a spe cific 
mean ing. For women who con ceived nat u rally, the pre-preg nancy period cap tures 
a time when the cou ple increased their sex ual activ i ties to have a child. For women 
who under went MAR, the esti ma tes related to the pre-preg nancy period cap ture a 
set of stress ful expe ri ences, which include dis cov er ing that they are unable to con-

Table 2 Descriptive sta tis tics for women with MAR con cep tions and nat u ral con cep tions (NC)

Average Baseline

MAR NC MAR NC

Mean SD Mean SD Mean Mean

Age 33.30 6.25 29.30 6.33 30.10 25.60
No Live Birth 0.22 0.39 0.07 0.23 0.22 0.07
Personal Net Income (log) 6.79 1.65 6.66 1.66 6.59 6.42
Single or Divorced 0.11 0.32 0.28 0.45 0.15 0.36
Unemployed 0.04 0.20 0.06 0.24 0.03 0.06
Not in the Labor Force 0.11 0.31 0.17 0.38 0.12 0.18
Satisfaction With Leisure Time 4.57 1.51 1.41 1.55 4.57 1.41
High SES (pro fes sional occu pa tion) 0.43 0.49 0.33 0.46 0.43 0.33
High Education (above A level) 0.53 0.50 0.37 0.48 0.54 0.37
Number of Individual-Year Observations 980 12,421
Number of Women 146 2,151
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ceive nat u rally, under go ing MAR treat ments, and wor ry ing about the pregnancy test 
results. The year of preg nancy cap tures the effect of suc cess ful con cep tion for both 
groups and the effect of becom ing a par ent for women who have a live birth. Post-
preg nancy effects refer to the years when the par ents have new com mit ments and 
adjust their life styles. Adjustments that we observe in post-preg nancy esti ma tes are 
interpreted with respect to the base line level mea sured two years before preg nancy. 
The base line level is not esti mated in the mod els because, as a time-invari ant effect, it 
is indis tin guish able from the indi vid ual-spe cific con stant. Therefore, the choice of the 
ref er ence cat e gory for one of the two groups does not affect the results for the other.

More spe cifi  cally, men tal health is mod eled as indi cated in the fol low ing equa tion:

MHit = β1−5MARitk +β6−10NCitk +β11Ageit +β12Age_ Squaredit +α i + εit .

MH is the men tal health of per son i at time point t. MAR and NC are two sets of 
dummy var i ables cap tur ing the time to or time since the MAR or nat u ral (NC) con-
cep tion of indi vid ual i at time t. The super script k denotes the five dummy var i ables 
for the NC and MAR groups, and β1−5 and β6−10 indi cate the respec tive coef fi cients 
asso ci ated with the 12-month inter vals in the pre- and post-preg nancy peri ods. In 
con trast to stan dard fixed-effects mod els, our spec i fi ca tion includes the categories 
k that allow the NC and MAR con cep tion to have a dis trib uted effect before, upon, 
and after the actual date of preg nancy. Age refers to indi vid ual age. We add a qua-
dratic term to account for poten tial non lin e ar ity in the effect of increas ing age (Age_
Squared). α is an indi vid ual-spe cific con stant (or the indi vid ual fixed effect) that 
varies across indi vid u als but is fixed over time. α is not esti mated in the mod els and 
cap tures any time-invari ant char ac ter is tic of the indi vid ual i (includ ing base line dif-
fer ences in men tal health between MAR and NC). As part of the fixed-effects strat egy, 
the mean score for per son i over all  time points for the var i ables MH, MAR, NC, and 
Age has been deducted from per son i’s score on those var i ables at time point t. Similar 
mod el ing spec i fi ca tions have been used in pre vi ous stud ies to sep a rate the effects of 
life course events for the pre- and post-event peri ods (e.g., Dougherty 2006; Goisis, 
Özcan, and Van Kerm 2019; Tosi and van den Broek 2020).

After a brief descrip tion of the depen dent and inde pen dent var i ables, our ana-
lyt i cal strat egy con sists of three steps. First, we exam ine women’s men tal health 
tra jec to ries before, upon, and after an MAR or nat u ral preg nancy (Model 1). Then, 
we test whether these tra jec to ries change fol low ing the pro gres sive inclu sion of 
the time-vary ing medi a tors in the model. Model 2 adjusts for whether the preg-
nancy ended in a live birth; Model 3 (in addi tion to the con trols included in Model 
2) adjusts for employ ment sta tus; and Model 4 (in addi tion to the con trols included 
in Model 3) adjusts for income, mar i tal sta tus, and sat is fac tion with lei sure time. 
Second, we esti mate the same types of mod els for a sub group of part ners to ana-
lyze the effects of the preg nancy and the mode of con cep tion on the part ners’ 
men tal health. Third, we ana lyze asso ci a tions between NC, MAR, and cou ples’ 
sub jec tive well-being, mea sured through hap pi ness. To ease the inter pre ta tion 
of the results, we plot the predicted changes in men tal health and hap pi ness for 
NC and MAR con cep tions esti mated from (unad justed) fixed-effects mod els in  
Figures 1–4.
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Results

Descriptive Trajectories in Mental Health

In Table 1, we report the aver age men tal health score of women who con ceived nat u-
rally and those who under went MAR. The base line score of men tal health was higher 
for women who con ceived through MAR than for those who con ceived nat u rally. The 
aver age men tal health score decreased from 49.6 to 47.1 in the two years before an 
MAR con cep tion and then increased dur ing preg nancy (to 48.8). Among women who 
con ceived nat u rally, the aver age men tal health score declined in the two years before 
preg nancy (from 48.1 to 47.5), returned to the base line level in the year before preg-
nancy, and decreased again dur ing and after preg nancy (from 48.3 to 46.3). In both 
groups, women’s men tal health decreased by approx i ma tely 2 points dur ing the years 
around preg nancy (for men, see Table A6 in the online appen dix).

The base line dif fer ences in men tal health may reflect the rel a tively high socio eco-
nomic posi tions of the women who under went MAR. Table 2 shows that com pared 
with women who con ceived nat u rally, women who con ceived through MAR were, on 
aver age, older (p value = .000), wealth ier (p value = .010), and less likely to divorce 
or remain unpartnered (p value = .000). Women who con ceived through MAR were 
over rep re sented in the highly edu cated (p value = .000) and pro fes sion ally employed 
(p value = .000) groups. The share of women who did not have a live birth was 22% 
for those who con ceived through MAR and 7% for those who con ceived nat u rally.

Changes in Women’s Mental Health Before and After Pregnancy

Table 3 pres ents results from fixed-effects lin ear regres sion mod els predicting changes 
in SF-12 men tal health scores. Figure 1 shows the results from Model 1. In Model 
1 (unad justed), men tal health increased in the year before preg nancy and grad u ally 
returned to base line lev els for women who con ceived nat u rally. This increase was 
equal to 0.12 and 0.11 stan dard devi a tions in the year before and dur ing preg nancy, 
respec tively. Two years after preg nancy, the men tal health of women was indis tin-
guish able from base line lev els (coef fi cient = 0.02). Conversely, the men tal health of 
women who con ceived through MAR decreased by 0.18 (p value = .03) stan dard 
devi a tions in the year before preg nancy. Figure 1 shows that after a decrease in men-
tal health scores, women who con ceived through MAR returned to pre-preg nancy 
men tal health lev els dur ing the year of preg nancy. Hence, the men tal health of both 
groups returned to base line lev els before con cep tion or approx i ma tely two years after 
con cep tion, but the tra jec to ries went in oppo site direc tions: that is, the asso ci a tions 
were U-shaped for women who con ceived through MAR and were inverse U-shaped 
for women who con ceived nat u rally. The t test (11.5; p value = .00) and addi tional 
mod els with inter ac tion effects con firm that the health tra jec to ries of women dif fered 
sig nifi  cantly in the year before preg nancy depending on whether they con ceived nat-
u rally or through MAR (Table A1, online appen dix).

In Model 2, we adjust for the time-vary ing var i able cap tur ing whether the preg-
nancy ended in a live birth. Having a preg nancy that did not end in a live birth was 
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asso ci ated with a men tal health decline of 0.22 stan dard devi a tions. As expected, 
adjust ment for this var i able does not reduce the antic i pa tion effect of MAR con cep-
tion on men tal health, given the dif fi culty of predicting preg nancy out comes one year 
before the event. Compared with Model 1, we observe no rel e vant changes in the 
coef fi cients related to nat u ral and MAR con cep tions when account ing for live births.

In Model 3, we test work-related mech a nisms by account ing for changes in per-
sonal income and employ ment sta tus. Although becom ing unem ployed was asso ci-
ated with a decrease in women’s men tal health, includ ing these var i ables in the model 
does not explain the changes in men tal health asso ci ated with MAR and nat u ral con-
cep tion. Because the aver age effects of income and employ ment may hide var i a-
tions across the two groups, we esti mated mod els with inter ac tions between these 
work-related fac tors and the mode of con cep tion. The results (avail  able upon request) 
were equiv a lent to those presented in the text.

Table 3 Fixed-effects lin ear regres sion mod els predicting changes in women’s men tal health around  
nat u ral and MAR con cep tions (z score)

Model 1 Model 2 Model 3 Model 4

Coef. SE Coef. SE Coef. SE Coef. SE

Months Before/After Pregnancy
 N atural preg nancy (ref. = 25 

or more before)
  24 to 13 before 0.01 0.03 0.01 0.03 0.01 0.03 0.01 0.03
  12 to 1 before 0.12** 0.04 0.12** 0.04 0.11** 0.04 0.09* 0.04
  0 to 12 after 0.11** 0.04 0.13** 0.04 0.13** 0.04 0.11** 0.04
  13 to 24 after 0.05 0.05 0.07 0.05 0.07 0.05 0.08† 0.05
  25 or more after 0.02 0.06 0.03 0.06 0.03 0.06 0.06 0.06
 M AR preg nancy (ref. = 25  

or more before)
  24 to 13 before −0.03 0.08 −0.03 0.08 −0.03 0.08 −0.06 0.08
  12 to 1 before −0.18* 0.08 −0.17* 0.08 −0.18* 0.08 −0.17* 0.08
  0 to 12 after −0.00 0.09 0.04 0.08 0.04 0.09 0.01 0.08
  13 to 24 after 0.08 0.09 0.11 0.09 0.11 0.09 0.12 0.08
  25 or more after 0.05 0.09 0.08 0.09 0.08 0.09 0.10 0.09
Age −0.05** 0.02 −0.05** 0.02 −0.05** 0.02 −0.07** 0.02
Age Squared 0.00 0.00 0.00 0.00 0.00 0.00 0.01* 0.00
No Live Birth −0.22** 0.06 −0.22** 0.07 −0.22** 0.06
Log of Personal Net Income 0.01† 0.01 0.01 0.01
Employment (ref. = work ing)
 Unemployed −0.15** 0.05 −0.17** 0.05
 Not in the labor force −0.04 0.04 −0.05 0.04
Single or Divorced −0.10** 0.03
Satisfaction With Leisure Time 0.11** 0.01
Year-Observations 13,401 13,401 13,401 13,401
R2 .02 .02 .02 .05
Number of Women 2,297 2,297 2,297 2,297

Note: Robust stan dard errors are shown.
†p < .10; *p < .05; **p < .01
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The antic i pa tion effect of MAR con cep tion does not change when we con trol 
for mar i tal sta tus and sat is fac tion with lei sure time in Model 4 (see Table A7 in the 
online appen dix for asso ci a tions between child bear ing and medi a tors). The coef fi-
cients asso ci ated with the years before and dur ing nat u ral preg nancy decrease from 
0.11 and 0.13, respec tively, in Model 3 to 0.09 and 0.11 in Model 4, indi cat ing that 
the pos i tive effect of child bear ing was partly due to increased sat is fac tion with free 
time. For women who con ceived through MAR, we observe no sig nifi  cant changes 
in the coef fi cients of Model 4. The declin ing trend in men tal health started roughly 
24–13 months before preg nancy, which sug gests that the men tal health dete ri o ra tion 
of these women was part of a lon ger pro cess (see Figure A1 in the online appen dix for 
the predicted changes in men tal health). Importantly, the men tal health tra jec to ries of 
women who con ceived through MAR con verged over time with those of women who 
con ceived nat u rally. One year after preg nancy, the moth ers had sim i lar adjust ment 
lev els, regard less of their mode of con cep tion.

Changes in Men’s Mental Health Before and After Pregnancy

In Table 4, we ana lyze whether MAR and nat u ral con cep tions were asso ci ated with 
changes in men’s men tal health. Model 1 shows that men with a part ner who con-
ceived nat u rally expe ri enced a small decline in men tal health starting one year after 

Fig. 1 Predicted changes in women’s mental health around natural and MAR conceptions. Estimates are 
from Model 1 in Table 3.
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Table 4 Fixed-effects lin ear regres sion mod els predicting changes in men’s men tal health score around 
nat u ral and MAR con cep tions (z score)

Model 1 Model 2 Model 3 Model 4

Coef. SE Coef. SE Coef. SE Coef. SE

Months Before/After Pregnancy
 N atural preg nancy (ref. = 25 

or more before)
  24 to 13 before 0.01 0.03 0.01 0.03 0.01 0.03 0.00 0.03
  12 to 1 before −0.01 0.04 0.00 0.04 0.00 0.04 −0.00 0.04
  0 to 12 after −0.04 0.04 −0.03 0.04 −0.02 0.04 −0.01 0.04
  13 to 24 after −0.08 0.05 −0.07 0.05 −0.07 0.05 −0.03 0.05
  25 or more after −0.09 0.06 −0.08 0.06 −0.08 0.06 −0.04 0.06
 MAR preg nancy (ref. = 25  

or more before)
  24 to 13 before −0.07 0.08 −0.07 0.08 −0.07 0.08 −0.06 0.08
  12 to 1 before −0.18* 0.09 −0.18* 0.09 −0.18* 0.09 −0.18* 0.08
  0 to 12 after −0.05 0.08 −0.01 0.08 −0.00 0.08 0.01 0.08
  13 to 24 after −0.20* 0.10 −0.18† 0.10 −0.18† 0.10 −0.11 0.10
  25 or more after −0.11 0.12 −0.09 0.12 −0.09 0.12 −0.04 0.12
Age −0.07** 0.02 −0.07** 0.02 −0.08** 0.02 −0.08** 0.02
Age Squared 0.01* 0.00 0.01* 0.00 0.01** 0.00 0.01** 0.00
No Live Birth −0.19* 0.07 −0.18* 0.07 −0.20** 0.07
Log of Personal Net Income 0.01 0.01 0.01 0.01
Employment (ref. = work ing)
 Unemployed −0.15* 0.06 −0.19** 0.06
 Not in the labor force −0.01 0.06 −0.03 0.06
Single/Divorced −0.09* 0.04
Satisfaction With Leisure Time 0.08** 0.01
Year-Observations 9,452 9,452 9,452 9,452
R2 .03 .03 .03 .05
Number of Men 1,717 1,717 1,717 1,717

Note: Robust stan dard errors are shown.
†p < .10; *p < .05; **p < .01

preg nancy. However, the decline in men’s men tal health scores was not sig nifi  cantly 
dif fer ent from the base line level. Conversely, the part ners of women who con ceived 
through MAR expe ri enced a men tal health decrease of 0.18 stan dard devi a tions one 
year before preg nancy. The antic i pa tion effect was sig nifi  cantly larger for the part ners 
of women who con ceived through MAR than for those who con ceived nat u rally (t 
test = 3.9; p value = .04; see Table A1 in the online appen dix for mod els with inter ac-
tions). Men’s men tal health increased to approx i ma tely base line lev els dur ing preg-
nancy and decreased by 0.20 stan dard devi a tions in the fol low ing year (Figure 2). 
After an MAR con cep tion, men’s men tal health fluc tu ated, indi cat ing an incom plete 
recov ery.

In Model 2, we adjust for the time-vary ing var i able cap tur ing whether the preg-
nancy ended in a live birth. This allows us to exam ine whether the decline in men tal 
health asso ci ated with MAR con cep tion was due to a high pro por tion of mis car-
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riages. However, men’s men tal health decreased by 0.18 stan dard devi a tions in the 
year before preg nancy, even when we account for no live births.

In Model 3, we adjust for per sonal income and employ ment sta tus. Mental health 
tra jec to ries asso ci ated with nat u ral and MAR con cep tions do not change after this 
adjust ment, indi cat ing that the effect of MAR on men tal health is not explained (in 
any sub stan tive way) by changes in eco nomic resources. Similarly, Model 4 shows 
that changes in men tal health asso ci ated with pre-MAR con cep tion are not explained 
by a reduc tion in lei sure time. The antic i pa tion coef fi cient of MAR remains equal to 
−0.18 stan dard devi a tions in both Model 3 and Model 4. Conversely, the coef fi cients 
related to post-MAR con cep tion change and become non sig nifi  cant, suggesting that 
fathers’ men tal health decrease in part because of a decline in sat is fac tion with lei-
sure time after child birth (see also Figure A2 in the online appen dix). Fathers’ men tal 
health gen er ally remained sta ble over time, but it decreased in the year before an 
MAR con cep tion. During preg nancy, the part ners’ men tal health returned to approx-
i ma tely base line lev els, regard less of the mode of con cep tion.

Changes in Subjective Well-being (Happiness) Before and After Pregnancy

Figures 3 and 4 show results using hap pi ness as the depen dent var i able for women 
and men, respec tively (esti ma tes in Table A2, online appen dix). In line with the find-
ings on men tal health described ear lier, women’s hap pi ness sig nifi  cantly increased 

Fig. 2 Predicted changes in men’s mental health around natural conception and MAR conception. Esti-
mates are from Model 1 in Table 4.
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by 0.25 and 0.32 stan dard devi a tions before and dur ing nat u ral preg nancy, respec-
tively, but a sta tis ti cally sig nifi  cant neg a tive antic i pa tion effect occurred for women 
who under went MAR. Happiness decreased by 0.24 and 0.36 stan dard devi a tions, 
respec tively, two years and one year before an MAR con cep tion; hap pi ness increased 
by 0.24 stan dard devi a tions in the year of preg nancy. The neg a tive effect observed 
24–13 months before an MAR con cep tion sug gests that for this group of women, 
the pro cess lead ing up to preg nancy included not only MAR treat ments occur ring in 
the year before con cep tion but also poten tially neg a tive expe ri ences asso ci ated with 
infer til ity and repeated attempts to con ceive through MAR. Although the esti ma tes 
asso ci ated with the post-preg nancy years indi cate that women’s hap pi ness adjusted 
regard less of the mode of con cep tion, the dif fer ences are not sta tis ti cally sig nifi  cant 
com pared with base line lev els.

Trajectories of men’s hap pi ness were sta ble before and after a nat u ral con cep tion, 
with small and sta tis ti cally sig nifi  cant increases of 0.13 stan dard devi a tions one year 
before preg nancy and 0.21 stan dard devi a tions dur ing the preg nancy. Conversely, 
hap pi ness decreased by 0.29 stan dard devi a tions for part ners of women under go ing 
MAR in the year before con cep tion. After a decline, sub jec tive well-being rap idly 
increased by 0.44 stan dard devi a tions in the year of MAR con cep tion and returned to 
the base line in the fol low ing years. These results con firm that among both men and 
women, sub jec tive well-being decreased in the year pre ced ing an MAR con cep tion 
and increased above the base line dur ing preg nancy.

Fig. 3 Predicted changes in women’s happiness around natural and MAR conceptions. Estimates are from 
the model shown in Table A2, online appendix.
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Sensitivity Analyses

We conducted sen si tiv ity ana ly ses to check the robust ness of our results. First, we dis-
aggregated the cat e gory “25 or more” and con sid ered 36 months before preg nancy as 
a base line cat e gory (Figures A3–A6 in the online appen dix). Extending the win dow 
of obser va tion did not change the results: the find ings show that both women’s and 
men’s men tal health increased around the year of preg nancy for those who con ceived 
nat u rally, but men tal health declined sub stan tially in pre-preg nancy period for cou-
ples who con ceived through MAR. The decline in men tal health started approx i ma-
tely two and three years before MAR con cep tion for women and men, respec tively.

Second, we esti mated the model exclud ing women whose preg nancy did not end 
in a live birth (Table A3, online appen dix). Differences in the men tal health tra jec to-
ries of the two groups could be due to dif fer ences in live birth rates, given that hav ing 
no live births was more com mon for women who con ceived with MAR than for those 
who con ceived nat u rally. However, the results of our sen si tiv ity anal y sis were con sis-
tent with those presented ear lier: the men tal health of women who con ceived through 
MAR decreased by 0.16 stan dard devi a tions in the year before preg nancy (although 
the coef fi cient was only mar gin ally sig nifi  cant, most likely because of the smaller 
sam ple used). The results for men showed a men tal health decline of 0.19 stan dard 
devi a tions and a hap pi ness decline of 0.28 stan dard devi a tions.

Third, the group of women who con ceived nat u rally was more het ero ge neous in 
terms of edu ca tion and SES than their coun ter parts under go ing MAR. The dif fer-
ences in these men tal health pat terns could decrease when we com pare cou ples with 

Fig. 4 Predicted changes in men’s happiness around natural and MAR conceptions. Estimates are from the 
model shown in Table A2, online appendix.
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sim i lar socio eco nomic back grounds. Therefore, we added inter ac tions between nat-
u ral con cep tions, edu ca tion, and SES to the mod els (online appen dix, Table A4 and 
Figures A7–A10) and found no sig nifi  cant var i a tions in the effect of preg nancy on 
men tal health by edu ca tion and SES. Conversely, con sis tent with Myrskylä and Mar-
golis (2014), we found that women with high SES and highly edu cated men were 
hap pier than those with lower SES in the year of nat u ral con cep tion (Tables A11–A14 
in the online appen dix). Because women under go ing MAR were over rep re sented in 
the socio eco nom i cally advan taged groups and the sam ple size was small, we could 
not strat ify the effect of MAR preg nancy by edu ca tion and occu pa tion.

Finally, we rep li cated our anal y sis for the GHQ depres sion score6 (online appen-
dix, Table A5 and Figures A15 and A16). We found that for both men and women, 
symp toms of depres sion were sta ble around the time of nat u ral con cep tion, but 
depres sive symp toms increased in the short term in the year before MAR con cep tion. 
Given that women’s depres sion scores started increas ing well before an MAR con-
cep tion, it appears that they were suf fer ing from neg a tive expe ri ences and feel ings of 
fail ure asso ci ated with infer til ity.

Discussion

Several stud ies have ana lyzed how indi vid u als’ sub jec tive well-being changes before, 
upon, and after the birth of the first child (e.g., Clark and Georgellis 2013; Myrskylä and 
Margolis 2014). These stud ies did not con sider whether the effect of becom ing a par ent 
var ied according to the mode of con cep tion, which is an impor tant gap in knowl edge 
given that the uti li za tion of med i cally assisted repro duc tion has increased sub stan tially 
in recent decades and is projected to increase fur ther (Raymer et al. 2020). Although 
the med i cal lit er a ture has exam ined the impact of MAR treat ment on cou ples’ men tal 
health, very few stud ies have ana lyzed this asso ci a tion lon gi tu di nally and with respect 
to their lev els of men tal health before they expe ri enced subfertility. Thus, our under-
stand ing of how men tal health and well-being more gen er ally develop for this sub group 
of the pop u la tion in the pre- and post-preg nancy peri ods is lim ited. Moreover, rel a tively 
lit tle atten tion has been devoted to selec tion fac tors that may affect the links among 
MAR, par ent hood, and men tal health. In this study, we addressed this gap by using 
Brit ish lon gi tu di nal data to ana lyze the men tal health tra jec to ries of cou ples who con-
ceived nat u rally and those who con ceived through MAR. We con trolled for unob served 
time-invari ant char ac ter is tics that might affect subfertility and men tal health.

Our find ings show that the pro cess lead ing up to par ent hood was asso ci ated with 
dis tinct men tal health tra jec to ries depending on the mode of con cep tion. Couples 
who con ceived through MAR and cou ples who con ceived nat u rally followed oppo-
site men tal health and hap pi ness tra jec to ries. Consistent with most pre vi ous stud ies, 

6 The GHQ depres sion score is assessed by sum ming 12 items, rang ing from 0 to 3: “Have you recently (1) 
been  able to con cen trate on what ever you’re doing? (2) Lost much sleep over worry? (3) Felt that you were 
playing a use ful part in things? (4) Felt capa ble of mak ing deci sions about things? (5) Felt con stantly under 
strain? (6) Felt you couldn’t over come your dif fi cul ties? (7) Been  able to enjoy your nor mal day-to-day activ-
i ties? (8) Been  able to face up to prob lems? (9) Feeling unhappy or depressed? (10) Been los ing con fi dence in 
your self? (11) Been think ing of your self as a worth less per son? (12) Been feel ing rea son ably happy, all  things 
con sid ered?” The over all GHQ scale ranges from 0 (less distressed) to 36 (most distressed).
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we found that women who con ceived nat u rally expe ri enced a short-term increase in 
men tal health and hap pi ness around the time of preg nancy (Dyrdal and Lucas 2013; 
Kohler et al. 2005; Myrskylä and Margolis 2014); women who con ceived through 
MAR, how ever, expe ri enced a decline in men tal health and hap pi ness in the year 
before preg nancy but then recov ered. This neg a tive effect can be con sid ered large 
(−0.18 stan dard devi a tions): it cor re sponds to nearly 60% of the neg a tive effect of 
divorce/sep a ra tion on men tal health (see Table A8 and Figure A17 in the online 
appen dix).7 This dete ri o ra tion in men tal health may be part of a long-term decline in 
men tal health in the pre-preg nancy period caused by the MAR treat ments, repeated 
MAR cycles, and neg a tive expe ri ences asso ci ated with infer til ity, such as anx i ety 
about the suc cess of the treat ments and feel ings of fail ure about being unable to 
con ceive nat u rally. However, the men tal health of these women returned to pre vi ous 
base line lev els approx i ma tely one year after med i cally assisted con cep tion.

Undergoing MAR can affect the male part ner as well. We found that the men tal 
health and sub jec tive well-being of both part ners decreased to a sim i lar extent in the 
year before an MAR preg nancy. The part ners’ men tal health might have been affected 
indi rectly through dif fer ent mech a nisms, such as empa thy, stress, and declines in 
rela tion ship qual ity. Existing stud ies have suggested that under go ing MAR has an 
adverse impact on rela tion ship qual ity (e.g., Holter et al. 2006), which might explain 
why both women’s and men’s men tal health decreases before an MAR con cep tion. 
After an ini tial decline, men’s men tal health fluc tu ated depending on the preg nancy 
out come and the amount of free time they had. In the adjusted mod els, men returned 
to their pre vi ous men tal health lev els in the year of preg nancy, which could indi cate 
that net of lei sure time, suc cess ful treat ments were asso ci ated with faster recov ery. 
Following an MAR con cep tion, men’s and women’s men tal health returned to the 
base line, and their hap pi ness increased above pre-preg nancy lev els. These improve-
ments in hap pi ness may be due to the ful fill ment of the desire to become par ents that 
cou ples who under went MAR may have long har bored.

To explain changes in men tal health before and after preg nancy, we ana lyzed time-
vary ing changes in per sonal income, sat is fac tion with lei sure time, and employ ment 
and mar i tal sta tus. These fac tors could explain why cou ples’ men tal health improved 
around the time of nat u ral con cep tion but declined two years later. We found that 
women’s increased sat is fac tion with lei sure time was asso ci ated with bet ter men tal 
health in the year before preg nancy, con sis tent with the hypoth e sis that cou ples’ hap-
pi ness tends to increase before con cep tion due to increased sex ual activ ity (Myrskylä 
and Margolis 2014). This increase in hap pi ness may also reflect part ners’ inten tions 
to become par ents in sub se quent years. However, most of the pos i tive effect that 
we observed for women who con ceived nat u rally was not medi ated by these fac-
tors. A poten tial expla na tion (which we were unable to test) is that preg nancy pro-
duces stress-pro tec tive hor mones, such as oxy to cin, which has a pos i tive influ ence 
on women’s health and well-being (Myrskylä and Margolis 2014). Consistent with 
this hypoth e sis, we found that men’s men tal health did not improve around the time 
of preg nancy and that hap pi ness gains were smaller for men than for women. For 
women who con ceived through MAR, the antic i pa tion effect of preg nancy on men-
tal health was not (to a sig nifi  cant extent) explained by the medi a tors included in the 

7 The effect of divorce is esti mated for all  women aged 18–50 who were child less at base line and in het-
ero sex ual part ner ships.
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anal y sis. Therefore, we can rea son ably reject the claim that MAR pro ce dures affect 
men tal health because of reduced eco nomic resources or changes in employ ment and 
mar i tal sta tus. Decreases in women’s men tal health might be attrib ut  able to other 
fac tors, such as the social stigma asso ci ated with infer til ity and MAR, or the stress 
of com bin ing work with under go ing MAR treat ments. Because the United King-
dom cur rently has no employ ment leg is la tion cov er ing infer til ity treat ments, Brit ish 
employ ees do not have a stat u tory right to take time off to undergo MAR treat ments.8 
Further research is needed to test other mech a nisms that might explain the decline in 
men tal health before an MAR preg nancy.

Our study has four main lim i ta tions. First, the sam ple of cou ples who under went 
MAR was small, which pro duced large con fi dence inter vals around the esti ma tes 
and prevented us from ana lyz ing lon ger-term tra jec to ries in men tal health and hap-
pi ness. Despite this lim i ta tion, we observed well-being out comes for two and three 
years before and after con cep tion—a long period com pared with that observed in 
pre vi ous stud ies. Second, because the UKHLS data do not pro vide infor ma tion about 
the begin ning of women’s infer til ity prob lems and MAR treat ments, we could not 
deter mine how long cou ples had been strug gling with infer til ity before con ceiv ing 
through MAR. The cou ples in this group were highly het ero ge neous in terms of the 
length of time it took them to dis cover their fer til ity prob lems and when they decided 
to attempt to con ceive through MAR, which would have affected how long MAR 
influ enced their men tal health before con cep tion. Third, the cou ples who used MAR 
to con ceive strongly wanted to have a child, whereas the group of women who con-
ceived nat u rally were het ero ge neous in terms of their fer til ity inten tions and may 
have included women who had unplanned births or ter mi nated preg nan cies. Although 
fer til ity inten tions may affect preg nancy expe ri ences, our esti ma tes are likely more 
con ser va tive than those based on a sub sam ple of planned nat u ral con cep tions and 
planned MAR con cep tions. We could not test this hypoth e sis because the data do not 
include infor ma tion on whether the preg nancy was planned. Fourth, the data do not 
pro vide infor ma tion about infer tile cou ples who did not undergo MAR or about those 
who under went MAR but were unable to con ceive. Therefore, it was not pos si ble to 
ana lyze all  cou ples who under went infer til ity treat ments and to iso late the effects of 
the MAR treat ment per se. However, by focus ing on suc cess ful treat ments, our anal-
y sis pro vi des con ser va tive esti ma tes of the MAR effect, given that the men tal health 
con se quences are likely more det ri men tal for those who under went MAR but were 
not  able to con ceive (Johansson et al. 2010).

These lim i ta tions are largely off set by sev eral strengths of our study—in par tic u-
lar, by the use of UKHLS data, which enabled us to exam ine lon gi tu di nal changes in 
cou ples’ men tal health before, dur ing, and after nat u ral preg nancy and MAR preg-
nancy. Our find ings have impor tant impli ca tions. First, from a research point of view, 
they show that the effects of fam ily tran si tions on men tal health (and poten tially 
well-being more gen er ally) vary according to the mode of con cep tion. As the uti li-
za tion of MAR becomes more wide spread, it is cru cial that fam ily schol ars increase 
their efforts to test for and high light poten tial dif fer ences in how the mode of con-
cep tion affects demo graphic and health out comes. Our results clearly show that cou-

8 The Equality Act 2010 Code of Practice (Employment Statutory Code of Practice) rec om mends that 
employers be sym pa thetic to employ ees’ requests for leave to undergo MAR treat ment.
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ples who con ceive nat u rally have dif fer ent expe ri ences than cou ples who con ceive 
through MAR. In the future, the increased avail abil ity of MAR might cre ate a false 
per cep tion that it is pos si ble to con ceive at any age (Sobotka et al. 2008) and thus 
to post pone child bear ing to later ages. This belief could, in turn, exac er bate the dif-
fer ences between cou ples who con ceive nat u rally and those who con ceive through 
MAR because the men tal health impli ca tions are pre sum ably more det ri men tal for 
older women and men, given that their chances of con ceiv ing through MAR are con-
sid er ably lower (Holter et al. 2006). Second, from a meth od o log i cal point of view, 
research ers must pay more atten tion to confounding fac tors and the tim ing of mea-
sure ments when study ing the men tal health women who undergo MAR. We found 
that the esti ma tion of the MAR effect on men tal health is sen si tive to the choice of 
the base line and fol low-up lev els. For exam ple, if we had used as the base line 24 
to 13 months before preg nancy and followed up at 0 to 12 months after preg nancy, 
we would have underestimated changes in men tal health for women who con ceived 
after MAR. Ideally, the pre-subfertility lev els should cap ture a point in time when 
women’s men tal health and sub jec tive well-being are not affected by the expe ri ences 
of subfertility and under go ing MAR treat ments. Third, the find ings shed new light 
on the health impli ca tions of MAR. On the one hand, they indi cate that expe ri enc-
ing subfertility and under go ing MAR treat ments to con ceive are asso ci ated with a 
dete ri o ra tion in men tal health. This find ing could help explain the increased risk of 
poor birth out comes among MAR-con ceived chil dren, given prior research show ing 
that mater nal stress and birth out comes are linked (Turney 2011). Thus, it appears 
that MAR-con ceived chil dren are born to fam i lies with lev els of men tal health that 
dif fer from those of fam i lies with chil dren con ceived nat u rally, and these dif fer ences 
may have pro found con se quences for the well-being of chil dren. On the other hand, 
we found that cou ples who undergo MAR return to their pre vi ous lev els of men tal 
health. This find ing would seem to indi cate that, on aver age, the stress asso ci ated 
with MAR does not have severe or long-term impli ca tions for par ents’ men tal health 
or, by exten sion, for the well-being of MAR-con ceived chil dren. ■
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