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Emotion and Fertility in Times of Disaster: Conceptualizing Fertility

Responses to the COVID-19 Pandemic and Beyond

Abstract

Fertility responses to disasters have been varied in direction, strength, and across time and
place. First studies on the behavioral fertility response to the Covid-19 pandemic, a multi-
faceted disaster, indeed report large regional and temporal variation. The underlying factors of
fertility responses to disasters in general and the Covid-19 pandemic in particular remain,
however, poorly understood. We propose a novel theoretical framework, which posits that
emotion experienced during a disaster directly affects reproductive desires and behaviors and
can be utilized to understand disaster-fertility responses. Leaning on terror management
theory and the *Narratives of the Future’ framework, which theorizes the role of subjective
economic uncertainty perceptions for family formation, we use data from the German Panel
Analysis of Intimate Relationships and Family Dynamics (pairfam) of to test whether the
level of negative emotion or worries experienced during the first months of the pandemic are
associated with changes in the number of desired children from prior years. Indeed, our
results demonstrate increases in the number of desired children at higher experienced levels of
anxiety and anger, while economic and health-related worries don’t show significant
associations with fertility desire change. We conclude that further conceptualizations and
empirical studies of the role of emotion for fertility motivations during crises and beyond hold
much promise.
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Introduction

It is well known that the fertility response to disasters varies. It has been found to be
contingent on the type of disaster, the affected region, contextual factors and individual
characteristics (Skirbekk 2022). Two years into the Covid-19 pandemic, which combines a
worldwide health crisis, economic crisis, and unprecedented shifts in social life, first studies
on its fertility response indeed indicate wide variation across time and space (Sobotka et al.
2021, Aassve et. al 2021, Nitsche et al. 2022). While the literature on the trends of observed
fertility behaviors in the aftermath of the Covid-19 pandemic is evolving, very little is yet
known on the underlying factors which cause this variation in fertility behaviors and their

underlying motivations.

The present study addresses this question. We examine the role of psychological factors for
changes in fertility desires during the first phase of the Covid-19 pandemic in Germany, using
data from the German Panel Analysis of Intimate Relationships and Family Dynamics
(pairfam). The mechanism for fertility-desire-change we propose and examine departs from
the usual toolbox used in demographic studies on the fertility response to disasters. These
often center on socio-economic factors, access to partners and contraception, or linkages
between mortality and fertility. In other words, most of the prior studies focused on the cues
that potentially trigger the fertility response, leaving how these cues are actually perceived
and translated into behavior by individuals largely unaddressed (Cohan and Cole 2002;
Cohan, Cole, and Schoen 2009; Rodgers, John, and Coleman 2005). We theorize that cues or
events that occur, for example disasters, affect fertility preferences and behaviors
systematically via being channeled through how people feel in response to them, rather than,

or in addition to, their pragmatic or materialistic impacts on the human experience.



A large array of studies have theorized on potential driving forces of fertility responses to
crises and disasters, some of which make references to subjective perceptions and
psychological factors. For instance, demographers have argued that the mortality of an own
child or expectations of future child mortality trigger the desire for childbearing to replace lost
children (Lloyd and Ivanov 1988; Nobles, Frankenberg, and Thomas 2015). Others argue that
general and economic uncertainty are key drivers of fertility behaviors, in particular in times
of economic recessions, and that unemployment and job insecurity lead to the postponement
of pregnancies and fertility decline (Ayllén 2019; Kreyenfeld 2016; Sobotka, Skirbekk, and
Philipov 2011; Vignoli, Mencarini, and Alderotti 2020). Culturally focused concepts theorize
that disasters cause rapid attitudinal and cultural shifts and may lead to more traditional
family values becoming prominent, which may then lead to fertility increases (Conrad,
Lechner, and Werner 1996; Rodgers et al. 2005). While these approaches implicitly build
upon the relevance of subjective perceptions and psychological factors for explaining change
in fertility preferences and behaviors during times of crises, they do not discuss or test these

psychological mechanisms explicitly.

In the present study, we integrate psychological approaches that theorize on the role of
emotion and subjective perceptions for decision-making with the analysis of changes in
fertility desire in times of disaster. Building on terror management theory andthe ”Narratives
of the Future” approach, we argue that negative emotions (fear, anger, loneliness) and worries
related to health and economic prospects are of particular relevance to changes in fertility
desires in times of disaster. We test whether negative emotions and worries experienced
during the first Covid-19 lockdown in Germany are associated with changes in fertility desires

from before the after this salient moment of crisis.



Emotional constructs, disasters, and fertility

Psychologists have long established that emotions are crucial for humans as a motivational
force for survival, in adapting to the environment, and in all social communication
(Niedenthal and Ric 2017). Affective scientists agree that emotions profoundly guide human
decision-making and behavior (Huntsinger and Ray 2016), likely rendering the rational-
choice approach (and the duality of emotion versus cognition in general) obsolete (Lerner et
al. 2015). The inquiry of emotion in decision-making is, however, a young and emerging
field, with no unified framework as yet existing. In extension, conceptual integration of
emotion, emotional constructs, or mental-health aspects into fertility research are yet to be
developed. Nonetheless, the social-demographic, epidemiological and bio-medical literatures
suggest a significant association between emotional well-being and fertility (Kohler and
Mencarini 2016; Lynch et al. 2014; Margolis and Myrskyla 2011; Myrskyld and Margolis
2014; Palomba et al. 2018; Rooney and Domar 2018). The directionality and mechanisms of
the link between emotional well-being and fertility remain empirically unclear and poorly

specified theoretically.

The COVID-19 pandemic is making a significant impact on population mental health in a
negative way (Ayers et al. 2020; Pierce et al. 2020). Young adults appear to be particularly
affected by COVID-19 in terms of decline in mental well-being (Leavey, Eastaugh, and Kane
2020; Li et al. 2020; Rossi et al. 2020). Young adults are also the prime age group to
contribute to fertility in the coming years, studying the link between emotion experience
during the Covid-19 pandemic and changes in their fertility desires thus holds particular
relevance. In addition to being an integral ingredient for decision-making, emotions and
emotion regulation are essential modules of mental health and well-being (Berking and

Wupperman 2012; Lerner et al. 2015). Uncertainty has been shown to increase the reliance on



affect in decision-making (Faraji-Rad and Pham 2017). Disasters and crises are times of
heightened uncertainty, which underscores that emotion likely has heightened relevance for
reproductive planning and decision making amidst pandemics and other disasters. Hence,
psychological factors and emotion likely constitute not only an important driver of
childbearing preferences and behavior in general, but may actually play a key role in fertility

responses to disasters.

Negative impacts of disasters on mental health have often been documented (Norris,
Friedman, and Watson 2002). The Covid-19 pandemic triggered a spike in google searches
for anxiety related inquiries across the US (Ayers et al. 2020; Hoerger et al. 2020). Significant
emotional ‘change’ from pre-disaster times is thus rather likely to occur in the realm of
negative valence emotion than emotion of positive valence (Shannon et al. 1994).
Furthermore, exposure to a disaster can have detrimental effects on immediate and future
mental health by posing a threat to basic human emotional needs fulfillment (Weems et al.
2016). Studies indicate that social distancing during the pandemic has been associated with a
decreased sense of belongingness and higher levels of loneliness (Benke et al. 2020;
Graupmann and Pfundmair 2022). In the present study, we therefore focus on the experience
of negative emotion, such as anxiety, anger, loneliness, worries about one’s own health and

economic future, as well as worries about the health of loved ones.

Theoretical considerations and hypotheses

Terror management theory argues that during times of crises, feelings of existential terror &
death awareness are aroused, deeply impacting ‘human thought, emotion, motivation, and
behavior’ (Pyszczynski, Solomon, and Greenberg 2015). How people manage this potential

for and the resulting anxiety, the various pathways via which this management occurs are



specified in the terror managed theory (ibid.). Relevant for motivations and behaviors related
to childbearing are the anxiety-buffering pathways which lie in the relational realm, e.g.
seeking closeness to others, and by pursuing (first or continued) parenthood to create a sense
of comfort and immortality (Solomon 2019). Solomon (2019) argues that close relationships
serve to buffer anxiety. Moreover, making the transition to parenthood, or having an
additional child, may provide psychological benefits, such as quenching existential anxieties,

or fulfilling the need to belong.

One implication of the terror management theory is that the desire for having a baby should
increase during times of disaster, in particular among those who are affected by feelings of
anxiety or death awareness. Some existing experimental studies indeed suggest that the desire
have children becomes more salient when individuals are faced with an intervention that
arouses existential fears of death, compared to control groups receiving an intervention that
aroused pain, or that received no interventions (Fritsche et al. 2007; Mathews and Sear 2008).
To the best of our knowledge, no study has tested this argument during a ‘real’ disaster event,

nor using representative survey data.

Based on the terror management theory, we expect that anxious emotions and other negative
emotions such anger and loneliness experienced during or after the onset of will trigger
increases in fertility desires. Worries which are related to one’s own health should also trigger
an increase in the desired number of children, while worries related to economic concerns

should not. Our first hypotheses is therefore as follow:



H1: Higher levels of anxiety, anger, loneliness, and worries regarding one’s own health
experienced during the onset of the Covid-19 pandemic are associated with increases in the

number of desired children compared with pre-pandemic desires.

Conversely, a the potentially detrimental role of economic uncertainty for family formation
processes has long been theorized in the social sciences (Ayllon 2019; Kreyenfeld 2010,
2016; Kreyenfeld, Andersson, and Pailhé 2012; Sobotka et al. 2011). Accordingly, the
economic uncertainty hypothesis posits that unemployment, increased job insecurity, and
reduced income since the spread of globalization in general and during recessions in particular
could affect childbearing decisions (Vignoli, Guetto, et al. 2020a). Recession induced fertility
declines due to the postponement of childbearing have been observed across different ages
and regions (Matysiak, Sobotka, and Vignoli 2021; Schneider 2015) and are expected
especially among young adults (Ranjan 1999), who have lower employment stability and
more time left in their fertile life courses. Some degree of fertility increase is also expected, if
the opportunity costs of raising children become lower during recessions, and women trade in
lower prospect in the labor market for having more children (Butz and Ward 1979). The
direction of fertility responses to recessions is thus likely to depend on the characteristics of
both the specific individual as well as a society where the recession occurs, such as labor
market flexibility and gender equality. The economic uncertainty hypothesis assumes that
rising uncertainty in ones future economic stability is the main aspect causing fertility
postponement, but it may affect in particular those who have the strongest prospects of
creating greater economic stability in the foreseeable future, such as the highly educated
(Sobotka et al. 2011). Indeed, while rising unemployment has been the economic indicator
most consistently linked to falling birth rates in macro level studies, its effect has been shown

to vary by socio-economic resources. Women with high education postponed childbirth in the



face of unemployment, but those with the lowest education levels displayed increases in first
birth rates when facing unemployment and economic worries, potentially due to the need to
reduce future life uncertainty via childbirth (Kreyenfeld 2005, 2010). Similarly, Vignoli et
al.(2020) report that the effect of job uncertainty on fertility plans is contingent on subjective
well-being (Vignoli, Mencarini, et al. 2020). Only those with low well-being scores adjusted
their fertility intentions downward when faced with uncertain working conditions (Vignoli,
Mencarini, et al. 2020). Similarly, an expected income loss was not linked to pregnancy
planning postponement or abandonment during COVID-19 lockdowns except in the UK
(Luppi, Arpino, and Rosina 2020), further corroborating that not the cue of economic loss, but
perhaps rather the perception of a threat channel economic insecurity into downward
adjustment of fertility desires and plans. Hence, expected economic instability, and in
extension falling GDPs or rising unemployment levels, do not appear to be good predictors to
forecast the COVID-19 pandemic fertility response. The effect of economic instability on the
fertility response during disasters and recessions may thus rather link to the subjective
perception of threat (economic threat, but also threats to health, life, social connection) and
the subjective perception of how this threat may most efficiently be remedied.

This salient importance of subjective perceptions of future economic uncertainty has recently
been explicitly theorized in the ‘narratives of the future’ framework (Vignoli, Bazzani, et al.
2020; Vignoli, Guetto, et al. 2020b). The narratives framework posits that “expectations,
imaginaries and narratives of the future determine fertility decisions together with structural
constraints and past experiences” (Vignoli et al 2020b, p.8). While the narratives framework
is geared toward theorizing fertility intentions and fertility decision-making, we argue that it

can be extended to the desired number of children.



Thus, based on the economic uncertainty hypothesis in general and the ‘narratives of the
future’ framework in particular, we expect that worries related to economic conditions will
lead to a decline in fertility desires. Worries about one’s own or relatives’ health may also
predict declines in fertility desires in the uncertainly framework, while general negative

emotions such as anxiety, anger or loneliness should not.

H2: Higher levels economic and health-related worries experienced during the onset of the
Covid-19 pandemic are associated with decreases in the number of desired children

compared with pre-pandemic desires.

Data and Sample

The data for our empirical analyses come from the German Panel Analysis of Intimate
Relationships and Family Dynamics (pairfam). This panel study was collected in yearly waves
since 2008 in Germany. The panel started with 12,000 respondents, representing three birth
cohorts (1971-73, 1981-83, 1991-93). It focuses on family processes, and incorporates many
measures on family formation, as well as social psychological elements (union and fertility
histories, division of work, social norms, attitudes, personality, emotion, mental health etc.).
Each wave includes measures on mental health and emotional processes, and surveys fertility

intentions and desires, and partnership related aspects.

Wave 12 went into the field, conducting face to face interviews, in the first months of 2020. By
mid-march, 6285 interviews had been conducted, when data collection was halted due to the
first Covid-19 lockdown. The collection of data for wave 12 was finalized between May and
July 2020, and yielded additional 3403 respondents. In addition, all panel respondents were
invited to participate in an add-on web-based survey, the now called pairfam Covid-wave. This

was an extra ‘Covid” wave unrelated to wave 12. This Covid-wave was collected during the
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second half of the first lockdown in Germany, between May and July 2020. 3108 respondents
responded to this extra-wave online survey between May and July 2020 (Hank and Steinbach
2021)). The collection of the Covid wave and wave 12 largely overlap during the months of
May to July 2020. Regular waves (i.e. wave 12) collect measures on fertility desires. The extra
Covid wave was a short survey, which collected data on the quality of life during the lockdown,

amongst other measures on how people felt and worried about.

Our analytic sample includes only individuals who answered both the add-on Covid wave
(which yields emotion measures), and participated in the second collection phase of wave 12 in
May-July 2020 (which yields the post-covid fertility desire measure). Moreover, individuals
were only included when they had answered either wave 11 or wave 10, which provides the
measures for pre-pandemic fertility desires. This resulted in an analytic sample size of 746

individuals. Please see figure 1 for a schematic outline of sampling times of each measure.

Figure 1 about here

After listwise deletion of cases with missing variables, our final analytical sample consists of
691 to 733, depending on the choice of covariates. We estimate stepwise models and have
retained all available cases without missing data points. This results in slightly larger sample
sizes for models with fewer variables. While it is not ideal to compare models with different
numbers of cases, we gave precedent to retention of cases in at the expense of exact sample

comparability due to the small overall sample size.

Table 1 about here

Table 1 depicts basic sample characteristics of these individuals included in our analytic sample
(right column) and individuals who responded to wave Covid after answering wave 12 (2038

individuals). Our analytical sample is on average younger, and therefore more often still
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childless, living without a partner, and lower educated. This difference is due to the pairfam
sampling strategy. Wave 11 included a refresher sample of young adults. These individuals
were scheduled to be interviewed for wave 12 last, meaning they constitute most of the late 12-
interviewees who received the wave 12 questionnaire at the end of the first Covid-19 lockdown.
Only these individuals had the chance to complete the Covid-wave survey before wave 12
(Bozoyan et al. 2021), and thus enter our analytic sample. Roughly 80% of our analytic sample
consist of wave 11 refresher sample participants, of which 70% are under age 30. Selectivity
into late wave 12 interview was hence to a large extent driven by pairfam’s data collection
schedule and membership in the refresher sample. In other words, self-selection is less of a

concern with our sample, although it contains only roughly 10% of the overall panel sample.

Measures

Dependent process

We use a measure for fertility desires as our central dependent outcome. It reflects the total
number of desired children in ones’ lifetime, under ideal circumstance (‘“Disregarding
constraints, how many kids would you ideally like to have”). This item has been collected in
every pairfam wave (apart from the Covid-19 add-on wave). We use the change in fertility
desires from wave 11 (or 10 in cases with missing values on wave 11) in 2019 (2018 resp.) to
wave 12 in 2020 as our dependent outcome of interest. The difference in desired number of
children between wave 12 and wave 10 created a linear variable. Our final measure is a
categorical variable which indicates whether individuals desired the same number of children
in wave 12 (N=548 / 74.8% of sample), more children (N=85 / 11.6% of sample), or fewer

children (N=99 / 13.5%) than pre-pandemic.
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Emotion measures and control variables

The Covid wave featured a variety of questions on respondents’ emotional states and worries

during the first pandemic wave. We use two of those items as our main predictors:

1) A question on how the respondent felt during the last four weeks, including a variety of sub-
answers on the respondents emotions of negative valence (“how did you feel/what was your
prevailing feeling most of the time during the last four weeks ... angry/anxious/lonely and other
emotions”). Answer options ranges from 1 (does not apply at all) to 5 (applies completely). The
emotion measure, hence, represents the prevailing emotion of the respondents during the 4

weeks prior to the interview.

2) A question on whether and how much the respondent is currently worried about their own
health, their economic situation and prospects, and the health of close others. There were three
answer options: 1=no worries, 2=some worries, 3=major worries. Answer choices of ‘don’t

know’ and ‘don’t want to answer’ were coded as missing for both measures.

Figures 2a and 2b show the distribution of these items. Feeling angry and lonely was more
common than feeling anxious, nonetheless, the majority of respondents had not felt either of
these three emotions as prevailing emotion. The large majority of respondents was at least
somewhat worried about the health of relatives, while worries about own health or financial
worries were less common. Using principal component analysis, we tested whether the emotion
and worry items measured distinct or overlapping concepts. As they did not, we retained the

original individual emotion and worry variables.

Method

We use a first differences regression approach to estimate the association between the level of

certain emotional states and worries felt during May-July 2020 and the change in fertility
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desires from wave 11 (2019) to wave 12 (mid-2020). The first differenced estimator is an
econometric approach used to address unobserved heterogeneity in panels (Liker,
Augustyniak, and Duncan 1985)(Liker et al. 1985). The estimator requires data for both the
dependent and the independent measures from two time points. While our analytic sample
provides observations from two time points for the dependent measure, the emotion variables
of interest are only available during the Covid wave for the large majority of the analytic
sample. The worry variables were new items specifically designed for the Covid-wave and are
not available in prior waves. Measures for feeling anxious, angry and lonely were sampled
previously. They are, however, not surveyed every year. This item had last been collected in
wave 5 in 2014. A prior measure for this feeling question was therefore only available for
only about 20% of the sample. This is in large part due to the large proportion of wave 11
refresher sample participants in our analytic sample, a wave that did not include this specific
feeling question. We therefore dismissed the first different estimator, and estimate first
differences in the dependent process predicted by the level of each emotion and worry felt

during May-July 2020.

We control for basic socio-economic factors (age, education, parenthood, sex), and a 5-item
indicator for personality (‘big 5°) (Gosling, Rentfrow, and Swann Jr 2003). This consists of
one measure each for neuroticism, openness, extraversion, conscientiousness, and
agreeableness. This item was measured in wave 11 for the refresher sample, but not the
regular sample. We used wave 10 personality measures for regular sample, and wave 6
personality measures when wave 10 variables had missing values. Personality has been linked
to the range, intensity, and valence (quality) of emotion (Revelle and Scherer 2009), it is,

however, just a rough control measure for emotional dispositions within individuals.
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Nonetheless, it likely provides some control for unobserved heterogeneity in baseline

emotional dispositions of the individuals.

We estimate separate models for each emotion and worry indicator (anxious, angry, lonely,
economic worry, own health worry, others’ health worry). We estimate three models per
indicator. The first models estimates the association between the predictor of interest and
fertility desire change, the second adds basic controls, the third model controls for the big 5
personality measures. In all models, the group of those who desire the same number of children
pre-and post-first-Covid-19 lockdown constitute the references category. The models indicate
the log odds of being in the groups of those who either decrease or increase their number of

desired children.

Results

Models 1-9 (table 2) tests H1 related to the terror management approach. They show results
for the associations of feeling anxious, angry, and lonely with fertility desire change. Figure 3
plots the coefficients of our main model (without control variables) of each emotion indicator.
A one unit increase in feeling anxious most of the time (models 1) increases the log odds of
desiring more children than prior to the pandemic by .22. (p=.033), relative to those who
desire the same number of children. Adding socio-economic controls reduces the coefficient
t0 .19 (p=.072) (model 2), while controlling for personality does not cause any changes to
coefficient size or p-value (.23, p=.029) (model 3). There is no significant association
between feeling anxious and decreases in fertility desires, relative to those who desire the

same number of children throughout.
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The association between levels of anger and fertility desire change is very similar. A one unit
increase in feeling angry most of the time (model 4) increases the log odds of desiring more
children than prior to the pandemic by .26. (p=.009), relative to those wanting the same
number of children. This association is robust to adding socio-economic controls (.22
(p=.035), model 5) or controls for personality (.27 (p=.014), model 6), respectively. Again,
level differences in feeling angry during the first lockdown are not associated with decreases
in the desired number of children. Note that the correlation between feeling anxious and
feeling angry is .38, in other words, while varying, they appear to measure two different
concepts.

Feeling lonely (models 7-9) does not show any significant associations with either increases
or decreases in the desired number of children. Coefficients are close to zero for all models.
Taken together, these results indicate support for the terror management hypothesis, even

though only for feeling anxious and angry, not for feeling lonely.

Table 3 and figure 4 shows the models for the three worry-related variables, and test the
uncertainty hypothesis. Effect sizes of worrying about one’s economic prospects (models 10-
12) and about one’s own health (models 13-15) are around .2, indicating a slight positive
association between an increase in worry and the log odds of expressing the desire for more
children in the summer of 2020 compared with 2019. However, all coefficients fail to reach
standard or marginal levels of statistical significance. All corresponding p-values lie beyond
the.10 mark (not shown). In addition, a one unit increase in worrying about one’s own
economic prospects increases the log odds to fall in the group of those who express a desire
for fewer children compared with the year prior to the pandemic by .24-.28. But again, p-
values fail to reach standard or marginal levels of significance for either model. No

association is present between worries about loved one’s health and change in fertility desires.
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These results offer some weak support for the uncertainty hypotheses in the realm of
economic worries, as those with higher worry levels have slightly higher changes of being
among those who decrease their desired number of children. However, worrying about one’s
finances or own health has non-significant yet positive associations with expressing the desire
for more children, which can be interpreted as further evidence in support of the terror

management hypothesis.

Discussion

The aim of our study was to offer a new conceptual lens on how emotions and threat
perceptions experienced during times of crises may impact fertility desires, and in extension
reproductive behaviors. Natural and human-made large-scale crises commonly elicit threat
perceptions and negative emotion, such as anxiety, worries, or anger, a pattern also present
during the Covid-19 pandemic (Huang et al. 2020; Kabir and Madria 2021; Su et al. 2021).
Negative emotion thus deserve special attention for studying reproductive motivations and

behaviors in times of crises.

Leaning on terror management theory and belongingness research, we hypothesized that
mortality salience, and threats to safety, health, and social connectedness experienced during
disasters may result in heightened desires for reproduction, as an anxiety management
strategy. Indeed, our results indicate that higher levels of fear, anger and worries about own
health experienced during the first lockdown (April to June 2020) in a German sample of
young adults are associated with an increase in the desired number of children, compared to

2019. These findings lend support to our H1.
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Conversely, we found only very weak evidence for our second hypothesis, which was derived
from the the economic uncertainty hypothesis and the ‘narratives of the future’ framwork and
stated that worries related to one’s economic situation or health (or that of loves ones) should
lead to a decrease in fertility desires. While higher levels of economic worries were indeed
linked with higher log odds of decreasing the desired number of children, this finding was
statistically not significant. Also, higher levels in uncertainty additionally associated with
higher log odds of increasing one’s desired number of children, further muddling the picture

on the worry-fertility desires connection.

Prior studies have conceptualized on and tested the subjective uncertainty perception concept
(Vignoli et al. 2020). Available empirical studies indeed indicate a reduction in fertility
desires under economic threat and uncertainty perceptions, however, they are based on
experimental data collections and have not yet been tested with panel survey data collected in
times of actual disasters (Lappegard et al. 2022; Vignoli et al. 2022). Our results cast a less
clear picture and don’t indicate a clear pattern between worry perception-fertility desire
change, although the lack of statistical significance may be related low lack of statistical

power.

The most central contribution of our study lies in providing evidence for a salient link
between higher levels of feeling anxious or angry most of the time with increases in the
desired number of children from before to during the pandemic. Not only does this finding
align with terror management theory and our reasoning on belongingness needs, but it could
also help to explain heterogeneity in the fertility response to disaster. If certain types of
disaster (natural disasters such as earthquakes or manmade catastrophes such as terror attacks)
trigger sudden strong upticks of fear, anxiety or anger, they may lead to a (perhaps temporary)

rise in the average desired number of children and stimulate conceptions and the birth rate.
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This could also explain why crises such as recessions, which may not lead to the same sudden
increase in mortality salience or anxiety may rather have dampening effects on birth rates
(Matysiak et al. 2021). Deeper investigations of emotional landscapes and changes therein to
events, both collectively on the population level as well as among individuals or social
groups, may therefore hold much promise in further examining and understanding fertility

motivations and behaviors.

Doing so seems of particular relevance in the aftermath of the Covid-19 pandemic, which has
triggered a mental health crisis among adolescence and young adults (O’Connor et al. 2021,
Panchal et al. 2021). If and whether short term fluctuation of emotional experiences link in the
same way to fertility motivations as longer lasting mental health distress remains unknown, a
question which future research may address. Mental health among young adults was already
deteriorating before the onset of the Covid-19 pandemic (Breslau et al. 2021; Patel et al.
2022)(Breslau et al 2021, Patel et al. 2022), making this question all the more socially

relevant.

While innovative, our study is not without limitations. First, we work with a small sample,
and while it stems from a large nationally representative panel study in Germany, it is not
representative of the overall sample. Sampling schedules by the pairfam team drive a large
part of the selectivity into our analytic sample, which is somewhat reassuring. Nonetheless,
great care is needed in the interpretation of these results for the larger population of Germany,
as external validity may be compromised. Currently the data is the only available source for
testing the link between emotion and worries experienced during the disaster and within-
individual change in fertility desires relative to the year(s) prior to the pandemic. Worldwide,

there exist less than a handful of panel studies which allow for such a research design, others
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of which have not yet been released. Our study thus uses the best possible data currently

available.

Second, our estimates may be subject to unobserved heterogeneity bias and selectivity, as we
cannot estimate fixed effects or complete first differenced estimator models. Further analyses
indicate that the fear and anger effects may be stronger among the childless compared with
parents (Appendix figure A). Future research is needed to replicate our findings in larger
samples, which models that allow for purging stable characteristics among individuals, or
estimate stratified models by social groups. Finally, we cannot know whether our findings
apply to disaster moments only or are generalizable to ‘normal’ times. The number of
individuals changing desires in our analytic sample from 2019 to 2020 is 25%. While it is
well known that fertility desires change over the life course (Heiland, Prskawetz, and
Sanderson 2008), no study has yet estimated what percentage of the sample changes the
desired number of children from year to year. More research is needed to understand whether
this constitutes a sizeable fertility desire change that goes beyond the average ‘year to year
change’ of fertility desires in panel studies, or is comparable to year-to year changes in

fertility changes across other time periods.
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Tables and Figures

Figure 1: Pairfam waves and study design
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Figure 2b: Distribution of worry variables
How are you worried about...

Financial 1
w
S
o
}_
Health. . Own 1 g
o]
O
=
o]
1
Health. Relatives 1

T T T

50 0 50
Percentage
Not.worried Somewhat.worried Very.worried [ |
Worries level

Figure 3: Association of feeling anxious, angry and lonely during March to May with
increases and decreases in the number of desired children (relative to desiring the same
number of children) from pre- to post-first Covid-19 lockdown.
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Note: Plotted coefficients, multinomial logit models, three separate models (one for each
emotion variable). No additional covariates included in model.
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Figure 4: Association of feeling worried about one’s own economic situation, one’s own
health, and relatives’ health during March to May 2020 with increases and decreases in the
number of desired children (relative to desiring the same number of children) from pre- to
post-first Covid-19 lockdown.
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Note: Plotted coefficients, multinomial logit models, three separate models (one for each
emotion variable). No additional covariates included in model.
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Table 1: Sample Descriptives of Analytic Sample (right column) compared with wave 12
May-July respondents who answered wave Covid after answering wave 12

Characteristic Covid Wave later, N = 2,038’ Covid Wave sim/before, N = 746’

Age Category

10s 478 (23%) 295 (40%)
20s 438 (21%) 168 (23%)
30s 611 (30%) 225 (30%)
40+ 511 (25%) 58 (7.8%)

sex
Female 1,182 (58%) 431 (58%)
Male 856 (42%) 315 (42%)

Number of Children

0 1,181 (58%) 528 (71%)
1 251 (12%) 80 (11%)
2 434 (21%) 92 (12%)
3 130 (6.4%) 40 (5.4%)
4+ 42 (2.1%) 6 (0.8%)

Education attainment

1/Basic education 578 (28%) 324 (43%)
2/Secondary education 417 (20%) 119 (16%)
3/Post-secondary education 1,043 (51%) 303 (41%)

Income changed

0/Decreased 495 (24%) 184 (25%)
1/Stayed the same 1,337 (66%) 445 (60%)
2/Increased 42 (2.1%) 12 (1.6%)
Do not know / No answer 164 (8.0%) 105 (14%)

Employment situation changed

0/No 470 (23%) 146 (20%)
1/Yes 1,157 (57%) 375 (50%)
Do not know / No answer 21(1.0%) 13 (1.7%)
Not applicable 390 (19%) 212 (28%)

Currently living with a partner

0/No 897 (44%) 428 (57%)
1/Yes 1,136 (56%) 316 (42%)
Do not know / No answer 5(0.2%) 2 (0.3%)

Employment situation of partner changed

0/No 356 (17%) 95 (13%)
1/Yes 731 (36%) 205 (27%)
Do not know / No answer 16 (0.8%) 6 (0.8%)

Not applicable 935 (46%) 440 (59%)

n (%)



Table 2: Emotion Models

Variable m1 m2 m3 m4 mS m6 m7 m8 m9
same reference
decrease
anxious 0.00 0.02 0.02
angry 0.00 -0.02 0.03
lonely 0.00 0.00 0.01
age 0.19 0.19 0.19 0.00
sex -0.09 -0.08 -0.08
education -0.07 -0.07 -0.07
childless 0.37 0.37 0.17 0.37
neuroticism -0.04 -0.06 -0.04
extraversion -0.15 -0.17 -0.15
agreeable 0.10 0.08 0.09
conscient. -0.10 -0.05 -0.10
open 0.32* 0.33* 0.31*
_cons -1.70%** -2.15%* -2.37* -1.70%** -2.08** -2.59%* -1.71%* -2.13** -2.31*
increase
anxious 0.22* 0.19 0.23*
angry 0.26** 0.22* 0.27*
lonely 0.01 -0.03 0.02
age 0.24 0.22 0.26 0.06
sex 0.31 0.37 0.42
educ -0.13 -0.12 -0.14
childless 0.46 0.46 0.13 0.48
neuroticism -0.11 -0.12 -0.07
extraversion 0.21 0.18 0.23
agreeable 0.05 0.06 0.05
conscient. -0.10 -0.01 -0.08
open -0.06 -0.08 -0.10
—cons -2.31%** -3.35%** -2.26* -2 .54%** -3.58*** -2.72%* -1.88*** -3.10*** -2.08*
N 732 711 714 733 712 702 732 711 715




Table 3: Worry Models

Variable m10 m11 m12 m13 m14 m15 m16 m17 m18
same
decrease
worry econ. 0.24 0.27 0.28
worry ownh. 0.02 0.08 0.06
worry othh. -0.10 -0.06 -0.11
age_cat 0.14 0.17 0.18
sex -0.17 -0.10 -0.08
educ -0.03 -0.06 -0.07
childless 0.35 0.35 0.35
neuroticism -0.06 -0.05 -0.03
extraversion -0.09 -0.14 -0.15
agreeable 0.07 0.09 0.10
conscient. -0.12 -0.10 -0.10
open 0.32* 0.31* 0.31*
_cons -2.06*** -2.37%** -2.69** -1.73%** -2.18** -2.35% -1.50%** -1.95%* -2.08*
increase
worry_econ. 0.24 0.14 0.29
Worry ownh 0.29 0.27 0.34
Worry othh 0.05 0.07 0.03
aget 0.27 0.20 0.26
sex 0.35 0.39 0.42
educ -0.09 -0.10 -0.15
childless 0.46 0.43 0.46
worryl 0.29
neuroticism -0.14 -0.12 -0.07
extraversion 0.24 0.24 0.22
agreeable 0.03 0.03 0.06
conscient. -0.08 -0.09 -0.07
open -0.15 -0.11 -0.11
_cons -2.24%** -3.39%** -1.87 -2.28*** -3.41%** -2.11% -1,95%** -3.26%** -2.00
N 712 691 696 729 708 711 729 708 711
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Appendix

Figure A: Association of feeling anxious, angry and lonely during March to May with increases and decreases in the number of desired children
(relative to desiring the same number of children) from pre- to post-first Covid-19 lockdown among parents and the childless.
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multinomial logit models, three separate models (one for each emotion variable). No additional covariates included in
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