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Abstract

Depression and loneliness are widespread problems in modern European and North American
societies. Although there are several reasons to expect mental health to affect fertility, the topic
is so far underexplored. This study examines how depression and loneliness are associated with
three fertility outcomes: the propensity to report a positive short-term fertility intention, the
propensity to realize a positive fertility intention, and the propensity to abandon rather than
postpone a positive fertility intention. The study uses data from the Norwegian and Swedish
Generations and Gender Surveys from 2007/2008 and 2012/2013, together with their follow-ups
based on population registers. Results show that depression is negatively associated with the
propensity to report a positive fertility intention among Norwegian women. Among Swedish
women, both depression and loneliness are negatively associated with the propensity to realize a
positive fertility intention. Among Swedish men, depression is associated with an elevated
propensity to abandon, rather than postpone, a positive fertility intention. To our knowledge, this
study is the first to show how depression and loneliness relate to fertility intentions and their
realization. The study contributes to the understanding of both the determinants of fertility and
the consequences of two common mental health issues.
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1. Introduction

Depression and loneliness are two widespread mental health issues in modern European and
North American societies (Arias-de la Torre et al., 2021; Berlingieri et al., 2023; Ettman et al.,
2020). Both depression and loneliness can have negative consequences in many different domains
of life, including physical health (Hare et al., 2014; Leigh-Hunt et al., 2017), labour market
performance (Mokros et al., 2022; Morrish et al., 2022; Whooley et al., 2002), and quality of social
interactions and relationships (Elmer & Stadtfeld, 2020; Joosten et al., 2022; Mund & Johnson,
2021; Oppenheimer & Hankin, 2011). Although there are several reasons to expect that mental
health problems could also affect childbearing behaviour, few earlier studies have explored mental
health as a predictor of fertility. The present study aims to address this research gap by analysing
how two specific mental health issues, depression and loneliness, are associated with fertility
intentions and their realization in Norway and Sweden. Exploring how depression and loneliness
affect childbearing is important because it improves the understanding of both the determinants of
fertility and the consequences of two common mental health issues.

There are several potential mechanisms through which depression and loneliness may affect
fertility. First, depression and loneliness may alter childbearing plans, both positively and
negatively. Depressed individuals may lose interest in pursuing childbearing as a life goal. One of
the defining characteristics of depression is a loss of interest in previously enjoyable activities
(American Psychiatric Association 2020). Depressed and lonely people may also choose to
postpone childbearing until their depression or loneliness status improves or alternatively bring it
forward if they believe that having a child could help them feel less depressed or lonely. Second,
depression and loneliness may have an indirect negative effect on fertility by influencing factors
such as employment and partnership status, which in turn affect fertility. Third, depression may
influence fertility negatively through biological mechanisms. Severe depression is associated with
reduced fecundity (Nillni et al. 2016), whereas antidepressant use is associated with an increased
risk of miscarriage (Almeida et al. 2016; Evans-Hoeker et al. 2018; Nakhai-Pour et al. 2010). In
sum, most of these potential mechanisms would suggest a negative effect of depression and
loneliness on fertility. However, a positive effect is also possible.

Earlier research has examined the association between having received a depression
diagnosis and fertility outcomes (Golovina et al., 2022; Power et al., 2013). A major weakness of

these studies is that they do not examine the time ordering of the depression diagnosis and fertility,
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meaning the direction of causality remains unclear. Studies adopting a longitudinal approach have
shown that greater happiness, subjective well-being, and life satisfaction positively predict both
higher actual fertility and higher fertility preferences (Aassve et al., 2016; Cetre et al., 2016; Le
Moglie et al., 2015; Luppi & Mencarini, 2018; Mencarini et al., 2018; Perelli-Harris, 2006; Spéder
& Kapitany, 2009). General well-being measures correlate with mental health but are also
influenced by a broad set of other factors (Das et al., 2020; Fleche et al., 2011; Lombardo et al.,
2018). Thus, findings that broad well-being measures can explain fertility patterns do not
necessarily mean that specific mental health issues, such as depression and loneliness, also
influence fertility.

The present study analyses how depression and loneliness are associated with three fertility
outcomes: the propensity to state a positive parity-progression fertility intention for the upcoming
three years, the propensity to realize a positive fertility intention within three years of interview,
and the propensity to abandon rather than postpone a positive fertility intention that was not
realized within the three-year time frame. The study contributes to the understanding of how
mental health affects fertility in two main ways. First, we focus on two specific mental health
issues, i.e. loneliness and depression, rather than more general well-being concepts. To our
knowledge, this is the first study to examine how depression relates to fertility preferences and the
first overall to examine how loneliness may affect childbearing. Second, in analysing parity-
specific fertility intentions and especially the realization and postponement/abandonment of
fertility intentions, we employ a longitudinal approach that facilitates the determination of the time
ordering of depression/loneliness and fertility.

The study uses data from the Norwegian and Swedish Generations and Gender Surveys
(GGS) from 2012/2013 and 2007/2008 together with their population register-based follow-ups.
Depression is measured through the shortened version of the Center for Epidemiologic Studies
Depression Scale (CES-D Scale) (Levine, 2013; Radloff, 1977). Loneliness is measured through
the De Jong Gierveld short scale for emotional and social loneliness (De Jong Gierveld & Van
Tilburg, 2010). The Norwegian and Swedish GGS data are uniquely well-suited for studying the
realization and postponement/abandonment of fertility intentions since the use of register-based
follow-ups to the initial survey wave resulted in minimal attrition between waves. Earlier research
on the realization and postponement/abandonment of fertility intentions has primarily relied on

data where Wave 1 respondents were re-interviewed at follow-ups, an approach that is associated



with considerably higher attrition than register-based follow-ups (Buber-Ennser, 2014; Carlsson
2023; Kapitany and Spéder, 2012).

The paper is structured as follows. Section 2 provides some background information on the
concepts of depression and loneliness, including definitions and estimated prevalence in Norway,
Sweden, and other European and North American countries. Section 3 discusses earlier research
on the association between mental health and fertility, as well as related research on the effect of
life satisfaction, subjective well-being, and happiness on fertility. Section 4 describes the research

design, while results are presented in section 5 and discussed in section 6.

2. Depression and loneliness: definition and prevalence

Depression is a mental illness characterized by persistent sadness and a lack of interest in or
pleasure derived from previously enjoyable activities. Other common symptoms of depression
include disturbances to sleep and appetite, lack of energy, concentration difficulties, and low self-
esteem (American Psychiatric Association, 2020).

Estimates of the prevalence of depression vary depending on how it is measured. Using data
from a survey conducted in 31 European countries in the period 2013-2015, Arias-de la Torre et
al. (2021) find that national prevalence rates of current depressive disorder vary between 3 and
10 %. The prevalence in Sweden (9 %) was higher than that in Norway (5 %). Johansson et al.
(2013) used data from a 2009 survey and found that 5 % of Sweden’s adult population experienced
major depressive disorder, whereas 11 % of Swedish adults suffered from at least moderate
depressive disorder. In both Norway and Sweden, as well as in other countries, depression is more
common among women than men (Arias-de la Torre et al., 2021; Bretschneider et al., 2018;
Ettman et al., 2020; Johansson et al., 2013).

An often-cited definition of loneliness is that “loneliness is the unpleasant experience that
occurs when a person’s network of social relationships is deficient in some important way, either
quantitatively or qualitatively” (Perlman & Peplau, 1981). Loneliness is about the subjective
feeling of being alone, which may or may not coincide with social isolation in the objective sense
(de Jong-Gierveld, 1998). Loneliness is not considered a mental illness in itself, but is an important
risk factor for several types of mental health problems, such as depression, anxiety, and suicidal

ideation (Beutel et al., 2017; Cacioppo et al., 2006; Erzen & Cikrikci, 2018).



Similar to depression, estimates of the prevalence of loneliness vary depending on the
measurement instrument. An EU-wide survey conducted by the European Commission in 2022
using different measurement approaches found that 12-13 % of respondents could be classified as
very lonely, whereas 36-40 % of respondents were lonely at least some of the time (Berlingieri et
al., 2023). The 2016 European Quality of Life Survey conducted in all EU countries indicates that
12 % of adult EU citizens felt lonely at least half of the time during the last two weeks (Baarck et
al.,2022). Data from the European Social Surveys (ESS) from 2006, 2010, 2012, and 2014 indicate
that 9 % of Europe’s adult population felt lonely most or all of the time during the last week
(d’Hombres et al., 2021). Contrary to stereotypes that loneliness primarily affects older
individuals, research has shown that loneliness is present in all age groups, with a higher
prevalence among young adults than among middle-aged individuals (Barreto et al., 2021; Hansen
et al., 2021; Luhmann & Hawkley, 2016; Office for National Statistics, 2018).

According to ESS data, the prevalence of loneliness in Sweden is below the European
average, with 5 % of the adult population having felt lonely most or all of the time during the last
week (d’Hombres et al., 2021). A 2008 survey found that 42 % of Swedish adults were feeling
lonely at least sometimes (Tornstam et al., 2010). Survey data from Norway collected in 2019 and
early 2020 Norway showed that about 20 % of 18-44-year-olds assessed their level of loneliness
to be 6 or higher on a 10-unit scale (Hansen et al., 2021).

3. Earlier research on the association between mental health and fertility

Research based on population registers in the Nordic countries have found that having been
diagnosed with depression tends to be associated with low fertility outcomes. In Finland, men and
women who had either been hospitalized with depression or had visited a specialist about their
depression were both less likely to have children and had fewer children on average than
individuals without a depression diagnosis (Golovina et al. 2022). Power et al. (2013) used data
that cover all hospitalizations and partially cover specialist visits in Sweden and found that having
been diagnosed with depression is associated with a lower number of children among men but not
among women. However, neither Golovina et al. (2022) or Power et al. (2013) examined the time
ordering of the hospitalization event/specialist visit and fertility, meaning the direction of causality

1s unclear.



There is little research adopting a longitudinal approach to analyse whether mental health
status can predict fertility. Combining data from a self-administered survey among Swedish
adolescents with follow-up data from population registers, Jonsson et al. (2011) found that
depression status during adolescence was not associated with the probability of having at least one
child at age 30.

A stream of research which is related to the study of the association between mental health
and fertility has examined how happiness, subjective well-being, and life satisfaction relate to
fertility. Analyses of longitudinal data from a large set of European, North American, and East
Asian countries have shown that greater happiness, subjective well-being, and life satisfaction
often positively predict the propensity to transition to the next parity (Cetre et al., 2016; Le Moglie
et al., 2015; Luppi & Mencarini, 2018; Mencarini et al., 2018; Perelli-Harris, 2006). The positive
effect of happiness, subjective well-being, and life satisfaction on fertility exists for both men and
women (Aassve et al., 2016; Le Moglie et al., 2015; Mencarini et al., 2018). However, analyses of
couple data in the UK showed that the female partner’s level of happiness matters more than the
male partner’s happiness for the transition to first birth (Aassve et al., 2016). Whether the effect
of happiness, subjective well-being, and life satisfaction on fertility is stronger at parity 0 or 1
seems to vary across contexts (Aassve et al., 2016; Le Moglie et al., 2015; Mencarini et al., 2018).

In addition to actual fertility, it has been shown that happiness, subjective well-being, and
life satisfaction also relate positively to fertility intentions and desires (Billari 2009; Perelli-Harris
2006; Vignoli et al. 2020). Analysing European Social Survey data from a large set of European
countries, Billari (2009) found that the association between happiness, subjective well-being, and
life satisfaction on the one hand and short-term fertility intentions on the other is positive for both
men and women but stronger for women. Billari (2009) also analysed how the association between
happiness and the propensity to state a positive short-term fertility intention varied by parity.
Among both men and women, a positive association exists at parity 0 and 1 but is relatively small
and non-significant at parity 2. Among women, the magnitude of the association is similar at both
parity 0 and 1, while it is stronger at parity O than at parity 1 among men.

Using survey data from Hungary, Spéder and Kapitany (2009) analysed how the propensity
to either realize, postpone, or abandon a positive short-term fertility intention varied by the level

of life satisfaction. Individuals with higher life satisfaction were more likely to realize their



intention than to abandon it, whereas the propensities to realize and postpone the intention did not

differ by life satisfaction.

4. Data and methods

4.1. Data

The study uses data from the Round I Generations and Gender Surveys in Norway and
Sweden together with their respective population register-based follow-ups. Initial data collection
(Wave 1) took place through telephone interviews and a self-administered questionnaire in 2007-
2008 in Norway and 2012-2013 in Sweden. Among the 19 countries where the GGS Round I were
conducted, Norway and Sweden were unique in collecting follow-up data entirely from population
registers. The follow-up data to the Norwegian GGS stretches until 2011, while the follow-up data
to the Swedish GGS stretches until 2021 (including both Wave 2 and 3 of the Swedish GGS). The
response rates for the interview parts of Wave 1 were 60 % for the Norwegian GGS and 54 % for
the Swedish GGS. Among the interviewed respondents, 72 % in Norway and 70 % in Sweden also
answered the self-administered questionnaire. As a result, the response rate for the complete Wave
1 survey (i.e. interview + questionnaire) was 43 % for the Norwegian GGS and 39 % for the
Swedish GGS. Since items on depression and loneliness were part of the questionnaire, this study
only includes respondents who participated in both the interview and questionnaire parts of Wave
1 data collection. The register-based follow-ups ensure that all respondents who did not die or
emigrate can be followed until the end year of the respective follow-ups. This minimal attrition
from Wave 1 to follow-ups make the Norwegian and Swedish GGSs uniquely well-suited to study
the realization of short-term fertility intentions (Carlsson, 2023).

The study population includes both men and women. Female respondents are included if
they were 18-44 years and not pregnant at the Wave 1 interview. Male respondents are included if
they were 18-49 years and were either single or had a female partner who was 18-44 years old and
not pregnant at the Wave 1 interview. Female respondents who were not physically able to have a
child or male respondents whose female partner was not physically able to have a child are
excluded from the study population. We exclude individuals in same-sex relationships because
their process of intention realization is not easily comparable to that of individuals in heterosexual

relationships. We also exclude individuals who intended to adopt or take a foster child within the



next three years. The sample size varied at different steps of the analysis. See Tables 3-7 for the

number of respondents included for each analysis.

4.2. Variables
4.2.1. Fertility outcomes

The study uses three outcome variables. First, the short-term, parity-progression fertility
intention is measured by asking respondents whether they want a/another child within the
upcoming three years. Second, the realization of the fertility intention is measured through
population register data on children born to the respondent within the 36 months that follow the
Wave 1 interview. Third, abandonment/postponement of the fertility intention is measured as
follows: Respondents with a positive short-term intention at interview who did not realize their
intention within the three-year time frame but had a child during the subsequent five years (i.e.
month 37-96 after the interview) are considered to have postponed their intention. Respondents
with a positive short-term fertility intention at the Wave 1 interview who neither realized the
intention within the three-year time frame nor had a child during the subsequent five years (i.e.

month 37-96 after the interview) are considered to have abandoned their intention.

4.2.2. Depression and loneliness

Our main independent variables are depression and loneliness. We measure depression by
using the shortened version of the Centre for Epidemiologic Studies Depression Scale (CES-D
Scale, Radloff, 1977). The original CES-D scale contains 20 items, and the shortened version
included in the GGS 2012 survey contains 7 items. The shortened version has been validated as
suitable for screening for suspected major depression disorder (Levine, 2013). Respondents were
asked how frequently they experienced the following feelings during the previous week: “Had
difficulty shaking off the blues", “Felt depressed”, “Thought that your life has been a failure”,
“Felt fearful”, “Felt lonely”, “Had crying spells”, and “Felt sad.” There were four response
alternatives: “seldom or never”, “sometimes”, “often” and “most or all of the time.” We used the
CES-D scale following Levine (2013). Thus, we assigned 0, 1, 2, and 3 points to the different
response alternatives, where higher points represent a higher frequency of negative feelings. The
total score ranges between 0 and 21. We created a dichotomous variable based on this total score

and set 8 as the cut-off for indicating depression. Thus, individuals who score 8 or above on the

total score are considered to be depressed while individuals who score 7 or lower on the total score



are considered to be non-depressed. The cut-off of 8 is suggested and validated by Levine (2013),
therefore we also followed this suggestion. In our sample, 11.3% of Swedish respondents and 6.9%
of Norwegian respondents are considered depressed.

We measure loneliness by using the De Jong Gierveld short scale for emotional and social
loneliness (De Jong Gierveld & Van Tilburg, 2010). The original scale (De Jong-Gierveld &
Kamphuis, 1985) contains 6 items for measuring emotional loneliness and 5 items for social
loneliness. The shortened version contains 3 items for emotional and social loneliness respectively,
i.e., 6 items in total. The short scale has been validated (De Jong Gierveld & Van Tilburg, 2010).
Social loneliness items are positively formulated (“There are plenty of people that I can lean on in
case of trouble”, “There are many people that I can count on completely” and “There are enough
people that I feel close to”), while emotional loneliness items are negatively formulated (“I
experience a general sense of emptiness”, “I miss having people around” and “Often, I feel
rejected”).

Unfortunately, the Norwegian and Swedish GGSs did not use the same set of response
alternatives for the loneliness items, which limits comparability between the two countries. In the
Swedish GGS, each item had three response alternatives: “yes”, “more or less” and “no”. In line
with De Jong Gierveld and Van Tilburg (2010), we calculated the total loneliness score for the
Swedish GGS as follows. First, each item was dichotomized by giving the category representing
the highest level of loneliness together with the middle category value 1 (thus indicating
loneliness) while the remaining category which represents the lowest level of loneliness was given
value 0. Thus, the social loneliness items were reverse coded compared to the emotional loneliness
items. Second, the score on each of the six items was summarized to produce a total loneliness
score ranging from 0 to 6, where 0 indicates the lowest level of loneliness and 6 indicates the
highest level of loneliness.

In the Norwegian GGS, there were five possible response alternatives to the loneliness items:
“strongly agree”, “somewhat agree”, “neither agree nor disagree”, “somewhat disagree” and
“strongly disagree.”. Compared to respondents to the Swedish GGS, a considerably smaller share
of respondents to the Norwegian GGS chose the middle category. Based on the distribution of
responses in the two countries, it seems that many Norwegian respondents who would have chosen
the middle category (i.e. “more or less”) if presented with three alternatives instead chose the

category representing the second lowest level of loneliness (i.e. “somewhat agree/disagree”) when



presented with five alternatives.! Although the middle category does not carry the same meaning
with three and five response alternatives, we chose to follow De Jong Gierveld and Van Tillburg
(2010) in classifying the middle category together with the response alternatives that represent
more loneliness than the middle category when calculating the overall loneliness score. Thus, we
calculated the total loneliness score for the Norwegian GGS as follows. Each item was first
dichotomized by giving the middle category together with the two categories representing more
loneliness than the middle category value 1 and the two categories representing less loneliness
than the middle category value 0. Similar to the Swedish GGS, we then calculated the total
loneliness score by summarizing the score for each item.

Table 1 shows the distribution of respondents across different levels of the total loneliness
score in the Norwegian and Swedish GGSs. A considerably larger share of respondents in the
Norwegian GGS scores 0 on the loneliness scale, while a considerably smaller share scores 2 and
above on the scale. This discrepancy likely results from the difference in response alternatives to

the loneliness items between the Norwegian and Swedish GGSs.

Table 1. Distribution of respondents across different levels of the total loneliness score (%)

Total loneliness score 0 1 2 3 4 5 6
Norway 58.0 20.0 10.7 5.8 3.0 1.6 0.9
Sweden 26.3 17.6 17.7 13.8 10.4 7.4 6.7

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1

4.2.3. Control variables

We control for a set of covariates that are likely to be associated with both
loneliness/depression and the three fertility outcomes. All control variables are measured at
interview. Age is categorized as “under 25 years”, “25 to 34 years”, and “35 years or more” at most
steps of the analysis. When stratifying the sample by parity for the analysis of the relationship
between depression/loneliness and the propensity to report a positive fertility intention, age is
dichotomized as “under 35 years” and “35 years or more” for respondents at parity 1 and 2+ due

to small cell size. We also estimated all regression models with age (integer) and age squared

! For the positively formulated items, e.g. “There are plenty of people that I can lean on in case of trouble”,
“somewhat agree” represents the second lowest level of loneliness. For the negatively formulated items, e.g. “I
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experience a general sense of emptiness”, “somewhat disagree” represents the second lowest level of loneliness.
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instead of the categorical age variable, with very little change to the point estimates for depression
and loneliness. Parity is categorized as “0O children”, “1 child”, and “2 or more children.”
Partnership status is categorized as “coresidential” (including both married individuals and
individuals in non-married cohabitation), ‘“non-coresidential”, and “single”. FEducational
attainment 1s dichotomized as “with/without university education degree”. Employment status is
dichotomized as “employed” and “other”. See Appendix Tables 1-2 for descriptive statistics for
the different samples.

In addition to demographic and socioeconomic factors, physical health may also be a
confounder in the relationship between depression/loneliness and the three fertility outcomes.
Unfortunately, there were no items asking specifically about the respondent’s physical health in
the Swedish GGS. As a robustness check, we include general health as an additional control
variable, which is measured through the item “Are you limited in carrying out normal everyday
activities because of physical or psychological health problems or disabilities?”” with two response
alternatives: “yes” and “no”. Controlling for this variable does not change our main findings (see

Appendix Tables 3a, 4a, 5a, 6a, and 7a).

4.3. Statistical analysis

We wuse multiple logistic regression to estimate the relationship between
depression/loneliness and the propensity to report a positive fertility intention, to realize a positive
fertility intention, and to abandon rather than postpone a positive fertility intention. We estimate
separate regression models for the relationship between depression and the three outcome variables
and between loneliness and the three outcome variables. For the analyses of the propensity to
report and realize a positive fertility intention, we stratify the full sample by gender and survey
country and estimate separate regressions for each gender*country combination. The analysis of
the propensity to abandon rather than postpone a positive fertility intention only includes
respondents from the Swedish GGS. Similar to the previous steps of the analysis, we estimate
separate regressions for men and women.

To examine whether the association between depression/loneliness and the propensity to
report a positive fertility intention varies by parity, we estimated separate logistic regressions at
parities 0, 1, and 2+. Due to sample size considerations, stratifying the sample by parity was not
possible for the analyses of realization and postponement/abandonment. For all parts of the
analyses, we estimated one model for respondents in all partnership types (i.e., coresidential, non-
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coresidential, and single) and a second model where we only included respondents in coresidential
partnerships.

We report regression results as average marginal effects (AMESs) to facilitate comparison
between subgroups and models. For each regression model, we only show the AMEs for
depression/loneliness, not the control variables. To make the interpretation of the AMEs easier,
we also estimated average predicted probabilities for respondents who were non-depressed and

whose loneliness score was zero (see Appendix Tables 3b, 4b, 5b, 6b, and 7b).

5. Results

5.1. Descriptive findings

Tables 2a and 2b show bivariate relationships between depression status and the three
fertility outcomes (i.e., the propensities to report, realize, and abandon a positive fertility intention)
in the Norwegian and Swedish samples, separately for men and women.

Among Swedish men and Norwegian women, the share reporting a positive fertility intention
for the upcoming three years is smaller among depressed than among non-depressed individuals,
whereas differences between depressed and non-depressed individuals are small among
Norwegian men and Swedish women. Patterns are clearer when it comes to the propensity to
realize a positive fertility intention within the three-year time frame. Among all four groups, the
realization probability is considerably lower among depressed than among non-depressed
individuals. Due to data restrictions, the propensity among individuals who do not realize a
positive fertility intention within the stipulated three-year time frame to abandon as opposed to
postponing the intention is only analysed among respondents to the Swedish GGS. Among men,
depressed individuals are clearly more likely than non-depressed individuals to abandon the
intention, whereas depressed and non-depressed women are equally likely to abandon the
intention. It should be stressed that the sample size is relatively small for the realization and
especially the postponement/abandonment steps of the analysis, meaning numbers should be

interpreted with caution.
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Table 2a. Share reporting, realizing, and abandoning a positive fertility intention among
separately for depressed and non-depressed individuals, by country. Men.

Norway Sweden
non- non-
depressed depressed depressed depressed
share reporting a positive intention 23.1 23.8 27.2 19.2
sh'are. realizing a positive intention 49.6 30.0 443 6.7
within 3 years
share abandoning a positive intention 56.1 90.9

Source: Norwegian and Swedish GGS, Wave 1 + register follow-ups

Table 2b. Share reporting, realizing, and abandoning a positive fertility intention among
separately for depressed and non-depressed individuals, by country. Women.

Norway Sweden
non- non-
depressed depressed depressed depressed
share reporting a positive intention 27.2 21.3 30.4 30.7
sh'are' realizing a positive intention 493 )78 45.7 3.9
within 3 years
share abandoning a positive intention 50.6 48.6

Source: Norwegian and Swedish GGS, Wave 1 + register follow-ups

Figure 1 shows bivariate relationships between loneliness and the three fertility outcomes,
separately for men and women in Sweden and Norway. The lines are somewhat bumpy, reflecting
the relatively small sample size available for the study. Yet, some overall patterns are discernible.

The relationship between loneliness and the propensity to report a positive fertility intention
for the upcoming three years is unclear but tentatively negative for all four groups. In contrast, it
is clear that a negative association between loneliness and the propensity to realize a positive
fertility intention within the three-year time frame exists among all four groups. The realization
rate is about 50-56 % for individuals whose loneliness score is zero but about 25-33 % for
individuals whose loneliness score is 6. The association between loneliness and the propensity to
abandon rather than postpone a positive fertility intention that was not realized within the

stipulated three years is unclear but tentatively positive for both Swedish men and women.

13



Figure 1. Share reporting, realizing, and abandoning a positive fertility intention at different
levels of the total loneliness score, by country and gender.

Share reporting a positive Share realizing a positive
intention intention within 3 years
40% 60%
’I\\
30%  Scaperf S f-\-- 45%
/\’\ \
—
20% R \ 30%
10% 15%
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o 1 2 3 4 5 6 o 1 2 3 4 5 6
Loneliness score Loneliness score

Share abandoning a positive

intention
e Swedish men

80%
0,
60% = == Swedish women
40%
20% Norwegian men
0%

0 12 3 4 5 6 Norwegian women
Loneliness score

Source: Norwegian and Swedish GGS, Wave 1 + register follow-ups

5.2. Regression analyses
5.2.1 Fertility intentions

Table 3 presents the association between depression and the probability to report a positive
fertility intention, separately by gender and country. Among Norwegian women, the probability to
report a positive fertility intention was 5.9 percentage points lower among depressed than among
non-depressed individuals. This result is statistically significant at the 5% level. Depression is also

negatively associated with the propensity to report a positive fertility intention among both men
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and women in Sweden. However, the AMEs are smaller and not statistically significant. Among
Norwegian men, depressed individuals were instead slightly more likely than non-depressed
individuals to report a positive fertility intention. However, this result is not statistically
significant.

For all groups except Swedish women, the negative association between depression and the
propensity to report a positive fertility intention is most evident at parity 1. For example, whereas
depressed Norwegian women were less likely than non-depressed Norwegian women to report a
positive fertility intention at all three parities, the difference between depressed and non-depressed
women was 15.3 percentage points at parity 1, but only 6.2 percentage points at parity 0 and 2.7
percentage points at parity 2+. The result for Swedish men at parity 1 is missing because no
depressed one-child father in the Swedish sample reported a positive fertility intention.

The statistically significant negative association between depression and the propensity to
report a positive fertility intention found among Norwegian women remains when individuals who

are not in coresidential partnerships are excluded from the analysis.

Table 3. Propensity to state a positive fertility intention by depression status. Separate logistic
regressions for men in Sweden, men in Norway, women in Sweden, and women in Norway.
Average marginal effects.

Stratified by parity Only Rs in
Full Parity Parity Parity | coresidential
sample 0 1 2+ partnerships
Men Sweden  Depressed | -0.020 -0.016 — 0.004 -0.047
n 925 455 119 351 565
Norway  Depressed 0.024 0.042 -0.033 0.034 -0.007
n 1690 781 211 698 1002
Women Sweden  Depressed | -0.012 -0.020 -0.003 0.036 0.047
n 1136 548 143 445 734
Norway  Depressed | -0.059* | -0.062 -0.153F -0.027 -0.084*
n 1964 835 295 834 1233

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity
status. The parity-stratified models include the same covariates as the full model except parity. The model that only
includes respondents in coresidential partnerships include the same covariates as the full model except partnership
status. The result for Swedish men at parity 1 is missing because no depressed one-child father in the Swedish
sample reported a positive fertility intention.

Tp<0.1, * p<0.05, ** p<0.01, *** p<0.001

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1
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Table 4 presents the association between loneliness and the probability to report a positive
fertility intention, separately by gender and country. When interpreting the results, it is important
to take into consideration that differences between the Norwegian and Swedish GGS in how
loneliness was measured means that results for Sweden and Norway are not directly comparable.

Results do not indicate that loneliness is associated with the propensity to report a positive
fertility intention among any of the analysed groups. The association is strongest among Swedish
men, for whom a one-unit increase in the loneliness scale is associated with a 1.1 percentage point
increase in the probability to report a positive fertility intention. However, it should be stressed
that this result is not statistically significant. For Norwegian men and women and Swedish women,
the AMEs are close to zero and not statistically significant.

Unlike the previous results regarding the association between depression and the propensity
to report a positive fertility intention, there are no clear differences between parities in the
association between loneliness and the propensity to report a positive fertility intention. Among
both men and women in both Norway and Sweden, the AMEs are relatively close to zero and not
statistically significant at all examined parities. The association between loneliness and the
propensity to report a positive fertility intention remains weak and non-significant when excluding

respondents who are not in coresidential partnerships.
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Table 4. Propensity to state a positive fertility intention by loneliness score. Separate logistic
regressions for men in Sweden, men in Norway, women in Sweden, and women in Norway.
Average marginal effects.

Stratified by parity Only Rs in
Full Parity Parity Parity | coresidential
sample 0 1 2+ partnerships
Men Sweden  Loneliness 0.011 0.014 0.014 -0.000 0.012
n 928 456 119 353 571
Norway Loneliness 0.006 -0.005 -0.002 0.007 -0.005
n 2988 1513 357 1118 1598
Women Sweden Loneliness | -0.002 -0.002 -0.024 0.007 -0.000
n 1142 554 141 447 739
Norway Loneliness | -0.001 -0.016 -0.019 0.007 -0.007
n 2716 1144 405 1167 1650

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity
status. The parity-stratified models include the same covariates as the full model except parity. The model that only
includes respondents in coresidential partnerships include the same covariates as the full model except partnership

status.
T p<0.1, * p<0.05, ** p<0.01, *** p<0.001
Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1

5.2.2 The realization of positive fertility intentions

Table 5 presents the association between depression and the probability to realize a positive
fertility intention, separately by country and gender. Results differ considerably between the
groups. Among Swedish women, the probability to realize a positive fertility intention is 20.1
percentage points lower among depressed individuals than among non-depressed individuals. The
AME remains largely unchanged when excluding women who are not in a coresidential
partnership, indicating that the observed association for the full sample is not driven by single
women and women in non-coresidential partnerships. Results for both the full sample of Swedish
women and the sample that only include individuals in coresidential partnerships are statistically
significant at the 5 % level.

A negative association between depression and the propensity to realize a positive fertility
intention also exists among Norwegian women, among whom depressed individuals are 15.4
percentage points less likely than non-depressed individuals to realize a positive fertility intention.

This result is not statistically significant at the 5 % level but at the 10 % level. When excluding
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individuals who are not in a coresidential partnership, the association is slightly weaker and not
statistically significant.

Among Swedish and Norwegian men, the association between depression and the probability
to realize a positive fertility intention is weaker than for women and not statistically significant.
For both Swedish and Norwegian men, the association between depression and intention
realization is considerably stronger within the subsample that only includes individuals in a
coresidential partnership compared to the full sample. However, these results do not reach

statistical significance.

Table 5. Propensity to realize a positive fertility intention, by depression status. Separate logistic
regressions for men in Sweden, men in Norway, women in Sweden, and women in Norway.
Average marginal effects.

Full sample Only Rs in coresidential partnerships

Men  Sweden Depressed 0.000 0.080
n 245 180

Norway  Depressed -0.078 -0.255
n 391 271

Women Sweden Depressed -0.201* -0.216%*
n 346 265

Norway  Depressed -0.1547 -0.113
n 523 381

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity
status. The model that only includes respondents in coresidential partnerships include the same covariates as the full
model except partnership status.

T p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1 + register follow-ups

Table 6 presents the association between loneliness and the probability to realize a positive
fertility intention, separately by gender and country. It is important to take into consideration that
results for Sweden and Norway are not directly comparable due to differences between the
Norwegian and Swedish GGS in how loneliness was measured.

Loneliness is negatively associated with intention realization among all groups, i.e. both men
and women in both Norway and Sweden. Among Swedish women, a one-unit increase in the
loneliness scale is associated with a 3.2 percentage point decrease in the probability to realize a

positive fertility intention. This result is statistically significant at the 5 % level. The AME remains
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largely unchanged and statistically significant when excluding individuals who are not in a
coresidential partnership. Thus, the association observed for the full sample is not driven by single
women and women in non-coresidential partnerships.

For the other groups (i.e., Norwegian men and women and Swedish men), the AMEs vary
between -1.4 and -2.8 percentage points. However, these results are not statistically significant.
Similar to Swedish women, the AMEs remain relatively similar when individuals who are not in

a coresidential partnership are excluded.

Table 6. Propensity to realize a positive fertility intention, by loneliness score, country, and
gender. Logistic regressions, average marginal effects.

Full sample | Only Rs in coresidential partnerships

Men  Sweden  Loneliness -0.028f -0.031
n 246 182

Norway  Loneliness -0.023 -0.028

n 691 449

Women Sweden  Loneliness -0.032* -0.033*
n 350 270

Norway  Loneliness -0.014 -0.007

n 722 507

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity
status. The model that only includes respondents in coresidential partnerships include the same covariates as the full
model except partnership status.

T p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1 + register follow-ups

5.2.3 Abandonment and postponement of non-realized positive fertility intentions

Table 7 presents the association between depression/loneliness and the probability to
abandon rather than postpone a positive fertility intention that was not realized within the three-
year time frame. Due to data restrictions, this part of the analysis only uses data from the Swedish
GGS. Results should be interpreted with caution due to the small sample size.

Depressed Swedish men were 32.6 percentage points more likely than non-depressed
Swedish men to abandon their intention. This result is statistically significant at the 5 % level but
should be interpreted with great caution due to small cell size (there was only one case of
postponement among depressed men in the full sample). Results point in the same direction for

women but are not statistically significant. Loneliness is associated with an increased probability
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of intention abandonment, among both men and women. However, these results are not statistically
significant. The AMEs increase somewhat when respondents who are not in a coresidential
partnership are excluded. We do not report results for the association between depression and the
propensity to abandon a positive fertility intention among men due to small cell size (no case of

postponement among depressed men in a coresidential partnership).

Table 7. Propensity to abandon a positive fertility intention, by depression status/loneliness score
and gender. Only Swedish respondents. Logistic regressions, average marginal effects.

Full sample Only Rs in coresidential partnerships
Men Depressed 0.326* —
n 134 76
Women Depressed 0.025 0.037
n 195 129
Men Loneliness 0.014 0.036
n 133 79
Women Loneliness 0.026 0.028
n 195 130

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity
status. The model that only includes respondents in coresidential partnerships include the same covariates as the full
model except partnership status. The result for the association between depression and postponement/abandonment
among men is missing because no depressed man in a coresidential partnership postponed their intention.

T p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Source: Swedish GGS from 2012/2013, Wave 1 + register follow-ups

6. Discussion and conclusion

This study examined how depression and loneliness are associated with three fertility
outcomes: the propensity to state a positive fertility intention for the upcoming three years, the
propensity to realize a positive fertility intention within the stipulated three-year time frame, and
the propensity to abandon rather than postpone a positive fertility intention that was not realized
within the three-year time frame.

Results show that depression and loneliness can have negative effects on fertility. To
summarize, the statistically significant results are as follows. First, depression is negatively
associated with the propensity to report a positive fertility intention among Norwegian women
(Table 3). Second, both depression and loneliness are negatively associated with the propensity to

realize a positive fertility intention among Swedish women (Tables 5 and 6). Third, depression is
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associated with an increased propensity to abandon rather than postpone a positive fertility
intention that was not realized within the given three-year time frame among Swedish men (Table
7). Mostly, the non-significant results also point in the same direction, i.e. that depression and
loneliness are negatively associated with fertility.

We suggested three mechanisms through which depression and loneliness may affect
fertility: (1) altered childbearing plans, (2) indirect effects via partnership status, employment
status, and other factors, and (3) reduced fecundity (at least for the effect of depression on intention
realization and postponement/abandonment). The negative association between depression and the
propensity to report a positive fertility intention observed among Norwegian women indicates that
changes to childbearing plans can be at least part of the explanation. This association holds when
controlling for both partnership and employment status, as well as other demographic and
socioeconomic factors that are known to influence fertility intentions, which suggests that indirect
effects cannot fully explain the lower propensity to report a positive fertility intention among
depressed individuals.

Except for Swedish men, both depression and loneliness have a larger negative effect on the
propensity to realize a positive fertility intention than on the propensity to report a positive fertility
intention. A possible interpretation is that many depressed and lonely individuals with a fertility
desire report a positive intention at interview in the hope that their mental health status will
improve within the three-year period to which the intention refers. However, the hope for future
improvement in mental health status may turn out to be over-optimistic, leading to postponement
or abandonment and thus non-realization of the intention expressed at interview. The negative
associations between depression/loneliness and the propensity to realize a positive fertility
intention observed among Swedish women hold when controlling for relevant demographic and
socioeconomic factors. However, these factors are only measured at interview, whereas changes
to demographic and socioeconomic conditions between interview and follow-up are unobserved.
Similarly, we did not have data on fecundity after interview. To identify which of the three
suggested mechanisms matter more for intention realization and postponement/abandonment of
fertility intentions, longitudinal data where depression and loneliness status, fertility intentions,
and potential mediating demographic, socioeconomic, and fecundity-related variables are

measured at multiple time points are needed.
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For all groups except Swedish women, the effect of depression on the propensity to state a
positive fertility intention seems to be more negative at parity 1 than at other parities. A possible
explanation is the strong two-child norm present in Sweden and Norway, especially at the time of
interview. Since the great majority of one-child parents progress to have a second child, the
potential impact of a factor that tends to affect the propensity to report a positive intention
negatively may be most noticeable at parity 1. It is possible that the parity-specific effect of
depression varies across contexts depending on parity-specific fertility norms and behaviours. The
parity-specific effect of happiness, subjective well-being, and life satisfaction on fertility have
been shown to vary across contexts, with the effect being stronger at parity 0 in some contexts but
stronger at parity 1 in others (Aassve et al., 2016; Le Moglie et al. 2015; Mencarini et al. 2018).

Results do not indicate that effects of depression/loneliness on the three fertility outcomes
are stronger among singles and individuals in non-coresidential partnerships than among
individuals in coresidential partnerships. In most cases, point estimates are similar for the full
sample and the subsample that only includes individuals in coresidential partnerships. The finding
that the effect of loneliness on fertility is similar for individuals with and without a coresident
partner is especially interesting since the meaning of being lonely should differ between the two
groups.

Another interesting finding relates to gender differences in the effect of depression. In
Norway, there is a negative association between depression and the propensity to report a positive
fertility intention among women but not among men. In Sweden, the negative association between
depression and the propensity to realize a positive fertility intention is stronger among women than
among men. Furthermore, controlling for demographic and socioeconomic factors explains the
association between depression and the propensity to realize a positive fertility intention among
Swedish men whereas the association remains among Swedish women. Further research is needed
to explore the reasons for such gender and country differences in the relationship between mental
health and fertility.

Since causality may run in both directions between mental health and fertility, we adopted
an analytical setup that facilitates the establishment of the time ordering of depression/loneliness
status and fertility. This contrasts to earlier studies that examined the association between
depression and fertility which did not seek to determine the time ordering (Golovina et al., 2022;

Power et al., 2013). In our study, it is clear that the measurement of depression and loneliness

22



status at interview precedes the realization and postponement/abandonment, which are measured
months or years after interview. Whereas depression, loneliness, and the fertility intention are all
measured at interview, relevant theory, such as the Theory of Planned Behavior, suggests that a
fertility intention should incorporate consideration of current circumstances (Ajzen & Klobas,
2013). If the fertility intention for the upcoming three years is expressed taking current depression
or loneliness status into consideration, depression and loneliness status should precede the fertility
intention.

There are both advantages and disadvantages associated with the data used in the study. First,
future research should aim to use data that include longitudinal measurement of both mental health
status and the fertility indicator in question. This would facilitate the establishment of the time
ordering between mental health status and fertility to an even greater extent than was possible in
the present study. Moreover, since depression and loneliness are only measured at a single time
point, our estimates of their associations with intention realization and
postponement/abandonment are likely to be conservative. If mental health status affects the
propensity to realize a positive fertility intention and the propensity to either postpone or abandon
a non-realized positive intention, not only the status at interview but also the status at subsequent
time points should matter for the fertility outcome.

Second, the present study uses data where depression is measured through a self-
administered questionnaire rather than measures based on evaluations by a medical professional,
such as diagnosis, prescriptions of antidepressants, or specialist visits. Both type of measure may
be associated with different types of bias. Measures originating in the healthcare system may be
biased because individuals who are registered with depression in the healthcare system may not
be fully representative of the overall depressed population. A large set of factors may influence
health-seeking behaviour among depressed individuals, for example gender, socioeconomic status,
urban/rural residence, and comorbidities (Magaard et al., 2017). Survey-based measures of
depression may also be biased due to unrepresentative response patterns and self-report bias on
the relatively sensitive topic of mental wellbeing. Future research should use data on depression
from multiple types of sources to substantiate findings.

Third, the relatively small sample size reduced statistical power especially for the realization
and postponement/abandonment parts of the analysis. This should be taken into consideration

when interpreting the results. However, the register-based follow-ups to the Swedish and
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Norwegian GGSs are an important strength of the data since they ensured minimal attrition
between interview and follow-up. The register-based follow-ups meant both that the sample size
was maintained at reasonable levels at follow-ups and that non-response bias at follow-up was
completely avoided.

Whereas earlier research has identified a wide set of factors that may influence childbearing
patterns (Balbo et al., 2013), the potential effect of mental health status on fertility is an
underexplored topic. To our knowledge, the present study is the first to examine the effect of
loneliness on fertility. Whereas earlier research has explored the association between depression
and actual fertility, this study is to our knowledge the first to examine how depression relate to
fertility preferences and the realization of fertility preferences. By analysing how two specific
mental health issues may affect fertility, our study extends earlier research that have found general
well-being measures, such as life satisfaction, subjective well-being, and happiness, to have a
positive effect on fertility (Aassve et al., 2016; Cetre et al., 2016; Le Moglie et al., 2015; Luppi &
Mencarini, 2018; Mencarini et al., 2018; Perelli-Harris, 2006; Spéder & Kapitany, 2009). In
addition to bringing attention to an underexplored predictor of childbearing patterns, our study
also contributes to the understanding of the consequences of depression and loneliness, which are
two common mental health issues in European and North American societies (Arias-de la Torre et

al., 2021; Berlingieri et al., 2023; Ettman et al., 2020).

Acknowledgements

Preliminary versions of this paper were presented at the 22" Nordic Demographic Symposium in
Oslo, June 9 — 11, 2022, the 28" Annual Postgraduate Population Studies Conference (PopFest)
in Florence, October 26-28, 2022, and the Swedish Register-Based Research Summit 2023 in
Stockholm, November 14, 2023. The authors are grateful for comments received during those
conferences. The authors also thank Gunnar Andersson and Gerda Neyer for their helpful
comments. The authors acknowledge financial support from the Swedish Research Council for
Health, Working life and Welfare (FORTE), grant number 2020-00639, and Riksbankens
Jubileumsfond for project P20-0517 on Fertility intentions and fertility decline in Sweden.

24



References

Ajzen, I. & Klobas, J. (2013). Fertility intentions: An approach based on the theory of planned
behavior. Demographic Research, 29(8), 203-232.

Almeida, N. D., Basso, O., Abrahamowicz, M., Gagnon, R. & Tamblyn, R. (2016). Risk of
miscarriage in women receiving antidepressants in early pregnancy, correcting for induced
abortions. Epidemiology, 27(4), 538-546. https://doi.org/10.1097/eDe.0000000000000484

American  Psychiatric ~ Association (2020,  October). What is  depression?
https://www.psychiatry.org/patients-families/depression/what-is-depression

Arias-de la Torre, J., Vilagut, G., Ronaldson, A., Serrano-Blanco, A., Martin, V., Peters, M.,
Valderas, J. M., Dregan, A., & Alonso, J. (2021). Prevalence and variability of current
depressive disorder in 27 European countries: A population-based study. Lancet Public
Health, 6, €729-e738. https://doi.org/10.1016/S2468-2667(21)00047-5

Baarck, J., d’Hombres, B., & Tintori, G. (2022). Loneliness in Europe before and during the
COVID-19 pandemic. Health policy, 126, 1124-1129.
https://doi.org/10.1016/j.healthpol.2022.09.002

Balbo, N., Billari, F. C. & Mills, M. (2013). Fertility in advanced societies: A review of research.
European Journal of Population, 29, 1-38.

Barreto, M., Victor, C., Hammond, C., Eccles, A., Richins, M. T., & Qualter, P. (2021). Loneliness
around the world: Age, gender, and cultural differences in loneliness. Personality and
Individual Differences, 169, 110066. https://doi.org/10.1016/j.paid.2020.110066

Berlingieri, F., Colagrossi, M., & Mauri, C. (2023). Loneliness and social connectedness: Insights
from a new EU-wide survey. European Commission, JRC133351. Retrieved from
https://publications.jrc.ec.europa.eu/repository/handle/JRC133351 on September, 6, 2023.

Bretschneider, J., Janitza, S., Jacobi, F., Thom, J., Hapke, U., Kurth, T., & Maske, U. E. (2018).
Time trends in depression prevalence and health-related correlates: Results from population-
based surveys in Germany 1997-1999 vs. 2009-2012. BMC Psychiatry, 18(1), 394.
https://doi.org/10.1186/s12888-018-1973-7

Buber-Ennser, 1. 2014. Attrition in the Austrian Generations and Gender Survey: Is There a Bias
by Fertility-Relevant  Aspects?  Demographic ~ Research, 31 (16), 459-96.
https://doi.org/10.4054/DemRes.2014.31.16.

Carlsson, E. (2023). The realization of short-term fertility intentions among immigrants and
children of immigrants in Norway and Sweden. International Migration Review, 57(3), 979-
1016. https://doi.org/10.1177/01979183221107930

Das, K. V., Jones-Harrell, C., Fan, Y., Ramaswami, A., Orlove, B., & Botchwey, N. (2020).
Understanding subjective well-being: perspectives from psychology and public
health. Public Health Review, 41, Article 25. https://doi.org/10.1186/s40985-020-00142-5

De Jong-Gierveld, J., & Kamphuis, F. (1985). The development of a Rasch-type loneliness scale.
Applied Psychological Measurement, 9(3), 289-299.
https://doi.org/10.1177/014662168500900307

25



De Jong-Gierveld, J. (1998). A review of loneliness: Concepts and definitions, determinants and
consequences. Reviews in Clinical Gerontology, 8(1), 73-80.
https://doi.org/10.1017/S0959259898008090

De Jong Gierveld, J., & Van Tilburg, T. (2010). The De Jong Gierveld short scales for emotional
and social loneliness: Tested on data from 7 countries in the UN generations and gender
surveys. European Journal of Ageing, 7(2), 121-130. https://doi.org/10.1007/s10433-010-
0144-6

d’Hombres, B., Barjakova, M., & Schnepf, S. V. (2021). Loneliness and social isolation: An
unequally shared burden in Europe. Institute of Labour Economics Discussion Paper Series,
No. 14245. https://doi.org/10.2139/ssr.3823612

Elmer, T. & Stadtfeld, C. (2020). Depressive symptoms are associated with social isolation in face-
to-face interaction networks. Scientific Reports, 10: 1444. https://doi.org/10.1038/s41598-
020-58297-9

Ettman, C. K., Abdalla, S. M., Cohen, G. H., Sampson, L., Vivier, P. M., & Galea, S. (2020).
Prevalence of depression symptoms in US adults before and during the COVID-19
pandemic. JAMA Network Open, 3(9), €2019686.
https://doi.org/10.1001/jamanetworkopen.2020.19686

Fleche, S., Smith, C., & Sorsa, P. (2011). Exploring Determinants of Subjective Wellbeing in
OECD Countries: Evidence from the World Value Survey. OECD Economics Department
Working Papers, No. 921. OECD Publishing. https://doi.org/10.1787/5kg0k6zlcmSk-en

Golovina, K., Elovainio, M. & Hakulinen, C. (2023). Association between depression and the
likelihood of having children: a nationwide study in Finland. American Journal of Obstetrics
and Gynecology, 228(2), 211.e1-211.el1. https://doi.org/10.1016/j.2jog.2022.10.016

Hansen, T., Nilsen, T. S., Yu, B., Knapstad, M., Skogen, J. C., Vedaa, @. & Nes, R. B. (2021).
Locked and lonely? A longitudinal assessment of loneliness before and during the COVID-
19 pandemic in Norway. Scandinavian Journal of Public Health, 49(7), 766-773.
https://doi.org/10.1177/1403494821993711

Hare, D. L., Toukhsati, S. R., Johansson, P. & Jaarsma, T. (2014). Depression and cardiovascular
disease: A clinical review. European  Heart Journal, 35, 1365-1372.
https://doi.org/10.1093/eurheartj/eht462

Johansson, R., Carlbring, P., Heedman, A., Paxling, B. & Andersson, G. (2013). Depression,
anxiety and their comorbidity in the Swedish general population: Point prevalence and the
effect on health-related quality of life. PeerJ, 1, €98. https://doi.org/10.7717/peerj.98

Jonsson, U., Bohman, H., Hjern, A., von Knorring, L., Paaren, A., Olsson, G. & von Knorring, A.-
L. (2011). Intimate relationships and childbearing after adolescent depression: A population-
based 15 year follow-up study. Social Psychiatry and Psychiatric Epidemiology, 46, 711-
721.

Joosten, D. H. J., Nelemans, S. A., Meeus, W. & Branje, S. (2022). Longitudinal associations
between depressive symptoms and quality of romantic relationships in late adolescence.

26


https://doi.org/10.1007/s10433-010-0144-6

Journal of Youth and Adolescence, 51, 509-523. https://doi.org/10.1007/s10964-021-01511-
2

Kapitany, B., and Z. Spéder. (2012). Realization, Postponement or Abandonment of Childbearing
Intentions in  Four European Countries. Population, 67 (4), 599-629.
https://doi.org/10.3917/popu.1204.0711.

Le Moglie, M., Mencarini, L. & Rapallini, C. (2015). Is it just a matter of personality? On the role
of subjective well-being in childbearing behavior. Journal of Economic Behavior &
Organization, 117, 453-475. https://dx.doi.org/10.1016/j.jebo.2015.07.006

Leigh-Hunt, N., Bagguley, D., Bash, K., Turner, V., Turnbull, S., Valtorta, N. & Caan, W. (2017).
An overview of systematic reviews on the public health consequences of social isolation and
loneliness. Public Health, 152, 157-171. https://dx.doi.org/10.1016/j.puhe.2017.07.035

Lombardo, P., Jones, W., Wang, L., Shen, X., & Goldner, E. M. (2018). The fundamental
association between mental health and life satisfaction: results from successive waves of a
Canadian national survey. BMC Public Health, 18, Article 342.

Luhmann, M. & Hawkley, L. C. (2016). Age Differences in Loneliness From Late Adolescence to
Oldest Old Age. Developmental Psychology, 52(6), 943-959.
https://dx.doi.org/10.1037/dev0000117

Luppi, F. & Mencarini, L. (2018). Parents’ subjective well-being after their first child and
declining  fertility = expectations.  Demographic ~ Research, 39(9), 285-314.
https://dx.doi.org/10.4054/DemRes.2018.39.9

Magaard, J. L., Seeralan, T., Schulz, H., & Briitt, A. L. (2017). Factors associated with help-
seeking behaviour among individuals with major depression: A systematic review. PLoS
ONE, 12(5), e0176730. https://doi.org/10.1371/journal. pone.0176730

Mencarini, L., Vignoli, D., Zeydanli, T. & Kim, J. (2018) Life satisfaction favors reproduction:
The universal positive effect of life satisfaction on childbearing in contemporary low fertility
countries. PLoS ONE, 13(12), €0206202. https://doi.org/ 10.1371/journal.pone.0206202

Mokros, L., Switaj, P., Bienkowski, P., Swi@cicki, L. & Sienkiewicz-Jarosz, H. (2022). Depression
and loneliness may predict work inefficiency among professionally active adults.
International Archives of Occupational and Environmental Health, 95, 1775-1783.
https://doi.org/10.1007/s00420-022-01869-1

Morrish, N., Mujica-Mota, R. & Medina-Lara, A. (2022). Understanding the effect of loneliness
on unemployment: Propensity score matching. BMC Public Health, 22, Article 740.
https://doi.org/10.1186/s12889-022-13107-x

Mund, M. & Johnson, M. D. (2021). Lonely me, lonely you: Loneliness and the longitudinal course
of relationship satisfaction. Journal of Happiness Studies, 22, 575-597.
https://doi.org/10.1007/s10902-020-00241-9

Nakhai-Pour, H. R., Broy, P. & Bérard, A. (2010). Use of antidepressants during pregnancy and
the risk of spontaneous aborton. Canadian Medical Association Journal, 182(10), 1031-
1037. https://doi.org/10.1503/cmaj.091208

27



Nillni, Y. I., Wesselink, A. K., Gradus, J. L., Hatch, E. E., Rothman, K. J., Mikkelsen, E. M. &
Wise, L. A. (2016). Depression, anxiety, and psychotropic medication use and fecundability.
American  Journal of Obstetrics and  Gynecology, 215(4), 453.e1-453.e8.
https://doi.org/10.1016/j.2jog.2016.04.022

Office for National Statistics, United Kingdom (2018). What characteristics and circumstances
are associated with feeling lonely? Analysis of characteristics and circumstances associated
with loneliness in England using the Community Life Survey, 2016 to 2017.
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/lonelinesswhat
characteristicsandcircumstancesareassociatedwithfeelinglonely/2018-04-10

Oppenheimer, C. W. & Hankin, B. L. (2011). Relationship quality and depressive symptoms
among adolescents: A short-term multi-wave investigation of longitudinal, reciprocal
associations. Journal of Clinical Child & Adolescent Psychology, 40(3), 486-493.
https://doi.org/10.1080/15374416.2011.563462

Perelli-Harris, B. (2006). The influence of informal work and subjective well-being on
childbearing in post-Soviet Russia. Population and Development Review, 32(4), 729-753.
https://www.jstor.org/stable/20058925

Power, R. A., Kyaga, S., Uher, R., MacCabe, J. H., Langstrom, N., Landen, M., McGuffin, P.,
Lewis, C. M., Lichtenstein, P. & Svensson, A. C. (2013). Fecundity of patients with
schizophrenia, autism, bipolar disorder, depression, anorexia nervosa, or substance abuse vs
their unaffected siblings. JAMA Psychiatry, 70(1), 22-30.
https://doi.org/10.1001/jamapsychiatry.2013.268

Radloff, L. S. (1977). The CES-D Scale: A Self-Report Depression Scale for Research in the
General Population.  Applied  Psychological — Measurement, 1(3), 385-401.
https://doi.org/10.1177/014662167700100306

Spéder, Z. & Kapitany, B. (2009). How are time-dependent childbearing intentions realized?
Realization, postponement, abandonment, bringing forward. FEuropean Journal of
Population, 25(4), 503-523. https://doi.org/10.1007/s10680-009-9189-7

Tornstam, L., Rydell, M., Vik, 1., Oberg, E. (2010) Ensamheten i Sverige 1985-2008 [Loneliness
in Sweden 1985-2008]. Uppsala: Department of Sociology.

Whooley, M. A., Kiefe, C. L., Chesney, M. A., Markovitz, J. H., Matthews, K. & Hulley, S. B.
(2002). Depressive symptoms, unemployment, and loss of income. Archives of Internal
Medicine, 162, 2614-2620. https://doi.org/10.1001/archinte.162.22.2614

28



Appendix Table 1. Descriptive statistics of the respective samples, Norway. Values for

categorical variables represent percentages.

Intention, Intention, Realization, Realization,
depression loneliness depression loneliness
sample sample sample sample
Men Women Men Women Men Women Men Women
Depression
no 95.03 9140 95.13 91.41 9488 93.12 9536  93.10
yes 4.97 8.60 4.87 8.59 5.12 6.88 4.64 6.90
Loneliness
mean 0.73 0.91 0.74 0.93 0.65 0.85 0.70 0.87
(standard dev.) (1.20) (1.31) (1.20) (1.34) (1.09) (1.26) (1.17) (1.28)
Partnership
status
coresidential 59.29  62.78 5348  60.75 69.31 72.85 6498  70.22
non-coresid. 12.43 12.42 14.49 12.81 15.09 13.58 17.22 14.40
single 28.28 2480 32.03 26.44 15.60 13.58 17.80 15.37
Parity
childless 46.21 42,52  50.64 42,12  56.01 5755 57.89  56.65
1 child 12.49 15.02 11.95 14.91 27.11 31.55  26.19  30.61
2+ children 4130 4246 3742 4297 16.88 10.90 15.92 12.74
Age
<25 years 1858  21.79 2279 2253 9.46 18.55 1230 2091
25-34 years 28.58  31.57  28.85 31.48  56.01 62.72  53.84 5997
35+ years 52.84 46.64 4836 4599 3453 18.74  33.86 19.11
Education level
no univ. educ.  61.95  45.77 6627 4993  56.01 3423  61.07 40.03
univ. educ. 37.81 53.67 3333 4952 4348  65.01 38.35 59.14
missing 0.24 0.56 0.40 0.55 0.51 0.76 0.58 0.83
Employment
status
employed 82.54 7327 8126 7279 89.77  77.82  90.01 77.84
other 1740  26.58 18.71 27.10 9.97 21.99 9.84 22.02
missing 0.06 0.15 0.03 0.11 0.26 0.19 0.14 0.14
n 1964 1690 2716 2988 523 391 722 691

Source: Norwegian GGS from 2007/2008, Wave 1 + register follow-up
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Appendix Table 2. Descriptive statistics of the respective samples, Sweden. Values for categorical variables represent percentages.

Postponement/abandonment

Intention sample Realization sample sample
Depression Loneliness Depression Loneliness Depression Loneliness
Men Women Men Women Men Women Men Women Men Women Men  Women

Depression

no 91.57 86.80 91.81 8676 93.88 86.71 9424 86.88 91.79 82.05 9242  81.96

yes 8.43 1320  8.19 1324  6.12 13.29  5.76 13.12 821 17.95  7.58 18.04
Loneliness

mean 2.23 2.05 2.24 2.05 2.21 1.99 2.22 2.00 2.44 2.29 2.43 2.29

(s.d.) (1.80) (1.93) (1.80) (1.93) (.74 (1.92) (L.73) (1.92) (1.79) (1.97) (1.78) (1.96)
Partnership
status

coresidential  61.08 64.61 61.53 6471 7347 7659 7398 77.14 5896  66.15 5940  66.67

non-coresid. 951 1127  9.70 10.95  8.16 1040  8.54 10.00 12.69 13.85 13.53  13.33

single 2941 24.12 28.77 2434 1837 13.01 1748 12.86 2836 20.00 27.07  20.00
Parity

childless 49.19 4824  49.14 4851 5755 5723 5772 5771 68.66  66.15 6842  65.64

1 child 12.86 12,59  12.82 1235 28.16 27.17 28.05 2629 17.16 1744 1729 17.44

2+ children 3795 39.17 38.04 39.14 1429 1561 1423 1600 14.18 1641 1429 16.92
Age

<25 years 2022 26.50  20.37 2644 1265 1734 12,60 16.86 18.66 21.03  18.05  20.51

25-34 years 2962 3504 29.63 3529 5388 6821 53.66 6886 4328  62.05 43.61 62.56

35+ years 50.16 3847 50.00 3827 3347 1445 3374 1429 3806 1692 3835 16.92
Education
level

nouniv. educ. 6270  56.34 63.04 5630 53.88 4624 5447 4600 5970 4923  60.15 49.23

univ. educ. 3730  43.66 3696 43.70 46.12 53.76 4553  54.00 4030 50.77 39.85  50.77

miSsing

(continued)
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Appendix Table 2, continued

Employment

status
employed 7892  65.67  78.777  65.32 82.45 64.16 8252  64.00 79.85 62.56  80.45 62.05
other 21.08 34.33 21.23 34.68 17.55 35.84 17.48 36.00  20.15 37.44 19.55 37.95
missing

n 925 1136 928 1142 245 346 246 350 134 195 132 194

Source: Swedish GGS from 2012/2013, Wave 1 + register follow-ups
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Appendix Table 3a. Propensity to state a positive fertility intention by depression status.
Separate logistic regressions for men in Sweden, men in Norway, women in Sweden, and
women in Norway. Average marginal effects. Models controlling for general health in
addition to the control variables included in the main analysis.

Stratified by parity Only Rs in
Full Parity  Parity  Parity |coresidential
sample 0 1 2+ partnerships
Men Sweden Depressed | -0.016 | -0.006 — -0.000 -0.039
n 925 455 119 351 565
Norway Depressed | 0.018 0.046 -0.049 0.015 -0.02
n 1690 781 211 698 1002
Women Sweden Depressed | -0.009 | -0.015 -0.001 0.056 0.051
n 1136 548 143 445 734
Norway Depressed | -0.053* | -0.054 -0.128 -0.026 -0.074*
n 1964 835 295 834 1233

Note: Covariates in the full model: age, parity, partnership status, educational attainment, economic activity
status, and general health. The parity-stratified models include the same covariates as the full model except
parity. The model that only includes respondents in coresidential partnerships include the same covariates as the
full model except partnership status. The result for Swedish men at parity 1 is missing because no depressed
one-child father in the Swedish sample reported a positive fertility intention.

t p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1

Appendix Table 3b. Average predicted probability to state a positive fertility intention for
non-depressed respondents. Separate logistic regressions for men in Sweden, men in Norway,
women in Sweden, and women in Norway.

Stratified by parity Only Rs in
Full Parity  Parity  Parity |coresidential
sample 0 1 2+ partnerships
Men Sweden Depressed | 0.266 0.311 0.603 0.099 0.321
n 925 455 119 351 565
Norway Depressed | 0.230 0.278 0.504 0.094 0.271
n 1690 781 211 698 1002
Women Sweden Depressed | 0.306 0.365 0.658 0.118 0.356
n 1136 548 143 445 734
Norway Depressed | 0.273 0.368 0.577 0.070 0.316
n 1964 835 295 834 1233

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity
status. The parity-stratified models include the same covariates as the full model except parity. The model that
only includes respondents in coresidential partnerships include the same covariates as the full model except

partnership status.

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1



Appendix Table 4a. Propensity to state a positive fertility intention by loneliness score.
Separate logistic regressions for men in Sweden, men in Norway, women in Sweden, and
women in Norway. Average marginal effects. Models controlling for general health in

addition to the control variables included in the main analysis.

Stratified by parity Only Rs in
Full Parity  Parity  Parity |coresidential
sample 0 1 2+ partnerships
Men Sweden Loneliness | 0.011 0.015 0.015 -0.000 0.012
n 928 456 119 353 571
Norway Loneliness | 0.005 -0.005 -0.001 0.005 -0.005
n 2988 1513 357 1118 1598
Women Sweden Loneliness | -0.001 -0.001 -0.024 0.009 0.001
n 1142 554 141 447 739
Norway Loneliness | -0.001 -0.017 -0.015 0.008 -0.006
n 2716 1144 405 1167 1650

Note: Covariates in the full model: age, parity, partnership status, educational attainment, economic activity
status, and general health. The parity-stratified models include the same covariates as the full model except
parity. The model that only includes respondents in coresidential partnerships include the same covariates as the
full model except partnership status.

t p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1

Appendix Table 4b. Average predicted probability to state a positive fertility intention for
respondents whose loneliness score was zero. Separate logistic regressions for men in
Sweden, men in Norway, women in Sweden, and women in Norway.

Stratified by parity Only Rs in
Full Parity  Parity  Parity |coresidential
sample 0 1 2+ partnerships
Men Sweden Loneliness | 0.242 0.281 0.550 0.100 0.296
n 928 456 119 353 571
Norway Loneliness | 0.227 0.271 0.511 0.093 0.285
n 2988 1513 357 1118 1598
Women Sweden Loneliness | 0.310 0.370 0.699 0.113 0.366
n 1142 554 141 447 739
Norway Loneliness | 0.268 0.371 0.564 0.074 0.313
n 2716 1144 405 1167 1650

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity

status. The parity-stratified models include the same covariates as the full model except parity. The model that
only includes respondents in coresidential partnerships include the same covariates as the full model except

partnership status.

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1
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Appendix Table 5a. Propensity to realize a positive fertility intention by depression status.
Separate logistic regressions for men in Sweden, men in Norway, women in Sweden, and
women in Norway. Average marginal effects. Models controlling for general health in
addition to the control variables included in the main analysis.

Full sample | Only Rs in coresidential partnerships

Men  Sweden Depressed 0.001 0.077
n 245 180

Norway Depressed -0.079 -0.257

n 391 271

Women Sweden Depressed -0.201* -0.216*
n 346 265

Norway  Depressed -0.1547 -0.110

n 523 381

Note: Covariates in the full model: age, parity, partnership status, educational attainment, economic activity
status, and general health. The parity-stratified models include the same covariates as the full model except
parity. The model that only includes respondents in coresidential partnerships include the same covariates as the

full model except partnership status.

f p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1 + register follow-ups

Appendix Table 5b. Average predicted probability to realize a positive fertility intention for
non-depressed respondents. Separate logistic regressions for men in Sweden, men in Norway,
women in Sweden, and women in Norway.

Full sample | Only Rs in coresidential partnerships

Men  Sweden Depressed 0.437 0.558
n 245 180

Norway Depressed 0.490 0.620

n 391 271

Women Sweden Depressed 0.454 0.538
n 346 265

Norway  Depressed 0.488 0.563

n 523 381

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity
status. The parity-stratified models include the same covariates as the full model except parity. The model that
only includes respondents in coresidential partnerships include the same covariates as the full model except

partnership status.

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1 + register follow-ups
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Appendix Table 6a. Propensity to realize a positive fertility intention by loneliness score.
Separate logistic regressions for men in Sweden, men in Norway, women in Sweden, and
women in Norway. Average marginal effects. Models controlling for general health in
addition to the control variables included in the main analysis.

Full
sample Only Rs in coresidential partnerships
Men Sweden Loneliness -0.0297 -0.032
n 246 182
Norway  Loneliness -0.023 -0.026
n 691 449
Women Sweden Loneliness -0.033* -0.033*
n 350 270
Norway  Loneliness -0.013 -0.004
n 722 507

Note: Covariates in the full model: age, parity, partnership status, educational attainment, economic activity
status, and general health. The parity-stratified models include the same covariates as the full model except
parity. The model that only includes respondents in coresidential partnerships include the same covariates as the
full model except partnership status.

t p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1 + register follow-ups

Appendix Table 6b. Average predicted probability to realize a positive fertility intention for
respondents whose loneliness score was zero. Separate logistic regressions for men in
Sweden, men in Norway, women in Sweden, and women in Norway.

Full
sample Only Rs in coresidential partnerships
Men Sweden Loneliness 0.503 0.630
n 246 182
Norway  Loneliness 0.476 0.607
n 691 449
Women Sweden Loneliness 0.498 0.580
n 350 270
Norway  Loneliness 0.466 0.541
n 722 507

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity
status. The parity-stratified models include the same covariates as the full model except parity. The model that
only includes respondents in coresidential partnerships include the same covariates as the full model except

partnership status.

Source: Norwegian GGS from 2007/2008 and Swedish GGS from 2012/2013, Wave 1 + register follow-ups
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Appendix Table 7a. Propensity to abandon a positive fertility intention, by depression
status/loneliness score and gender. Only Swedish respondents. Logistic regressions, average
marginal effects. Models controlling for general health in addition to the control variables
included in the main analysis.

Full sample Only Rs in coresidential partnerships
Men Depressed 0.326%* —
n 134 76
Women Depressed 0.023 0.032
n 195 129
Men Loneliness 0.013 0.034
n 133 79
Women Loneliness 0.026 0.027
n 195 130

Note: Covariates in the full model: age, parity, partnership status, educational attainment, economic activity
status, and general health. The model that only includes respondents in coresidential partnerships include the
same covariates as the full model except partnership status. The result for the association between depression
and postponement/abandonment among men is missing because no depressed man in a coresidential partnership
postponed their intention.

T p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Source: Swedish GGS from 2012/2013, Wave 1 + register follow-ups

Appendix Table 7b. Average predicted probability to abandon a positive fertility intention for
respondents who were non-depressed or whose loneliness score was zero. Separate logistic
regressions for men in Sweden, men in Norway, women in Sweden, and women in Norway.

Full sample Only Rs in coresidential partnerships

Men Depressed 0.565 0.487
n 134 76

Women Depressed 0.498 0.504
n 195 129

Men Loneliness 0.553 0.423
n 133 79

Women Loneliness 0.441 0.452
n 195 130

Note: Covariates in the full model: age, parity, partnership status, educational attainment, and economic activity
status. The parity-stratified models include the same covariates as the full model except parity. The model that
only includes respondents in coresidential partnerships include the same covariates as the full model except
partnership status.

Source: Swedish GGS from 2012/2013, Wave 1 + register follow-ups
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