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Abstract
A nationally representative panel study of British households was used to examine the extent to
which Big Five personality traits interact with the experience of major life events (marriage,
childbirth, unemployment, and widowhood) to predict increases and decreases in life satisfaction
following the event. Results show that major life events are associated with changes in life
satisfaction, and some of these changes are very long lasting. Personality traits did not have
consistent moderating effects on the association between stressful life events and life satisfaction
over time.
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Major events play a central role in people's lives. People may work hard to achieve certain
life events (like getting married) and invest great effort to avoid experiencing others (like
ending a marriage in divorce). Although there are many reasons why people pursue or avoid
these experiences, intuition would suggest that at least one reason concerns the effects that
these experiences have on happiness and subjective well-being. It would be surprising to
find out, for instance, that the things that one has worked so hard for and desired to such a
great extent made no lasting difference in that person's self-assessed overall quality of life.
Thus, the degree to which one's subjective well-being is affected by the experience of these
life events is an important empirical concern.

Life Events and Subjective Well-being
Subjective well-being (SWB) is defined as the subjective evaluation of a person's quality of
life from his or her own perspective (Diener, 1984). An important goal for research concerns
identifying the factors that are associated with SWB. Somewhat surprisingly, effect sizes
linking objective life circumstances to subjective reports of well-being tend to be relatively
small (Diener, Suh, Lucas, & Smith, 1999). These small effects have led some to conclude
that people adapt to most objective circumstances over time. Specifically, adaptation
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theories (e.g., Frederick & Loewenstein, 1999) suggest that one’s SWB varies around a
stable, genetically determined set-point (Diener, Lucas, & Scollon, 2006). These theories
predict that individuals may temporarily move away from this set point in response to
positive and negative life events, but will inevitably adapt back to baseline levels of SWB
within a short period of time.

Initially, much of the research into the causes of SWB consisted of cross-sectional studies
that focused on the correlates of individual differences in well-being (for reviews, see
Diener, 1984; Wilson, 1967). However, these cross-sectional designs have known and
relatively serious limitations. Therefore, in recent years, researchers have turned to more
sophisticated designs for assessing the factors that may influence well-being. One such
stream of research involves analyzing large, nationally representative panel studies to see
whether changes in life circumstances are associated with changes in SWB (see Lucas,
2007a, for a review). These studies can often provide more information about the nature of
the associations between life circumstance variables and SWB outcomes than can simpler
cross-sectional designs. Past empirical research that has used this type of panel data to
examine the effect of life events on SWB suggests that experiencing major positive and
negative life events may have substantial effects on an individual's life satisfaction (e.g.,
Lucas, 2007a). However, the precise nature of these effects appears to vary across different
events. For instance, research using the German Socio-Economic Panel (GSOEP) shows that
individuals typically do react to major life events (like marriage, divorce, disability,
childbirth, widowhood, and unemployment), but the length of time that these reactions last
varies across events (Lucas, 2007a). Past research suggests that people adapt relatively
quickly to marriage and childbirth, more slowly to widowhood, and that adaptation is not
complete for unemployment and the onset of disability (Lucas, 2007a; Lucas, Clark,
Georgellis, & Diener, 2003; 2004; Dyrdal & Lucas, in press).

Person-Environment Interactions
It is clear from the body of literature reviewed here that the experience of major positive and
negative life events can result in substantial changes in individuals’ subjective well-being.
However, existing research also indicates that substantial variability exists between
individuals in the reaction and adaptation that occurs as a consequence of life events.
Therefore, the experience of a particular life event will not be associated with changes in life
satisfaction for all individuals (Lucas, 2005, 2007b; Lucas et al., 2003, 2004; also see
Bonanno, 2004; Bonanno & Kaltman, 2001; Bonanno & Keltner, 1997). These studies
suggest that although some individuals suffer large decreases in well-being following
traumatic events, some individuals are resilient in the face of adversity and show little
disruptions in normal functioning (Bonanno, 2004).

Despite the clear evidence for individual variability in reaction and adaptation events,
relatively little empirical work has been done to explain why individuals show such marked
variation. One possibility is that this variability may be accounted for by individual
differences in personality traits. That is, personality traits may moderate the extent to which
people are affected by positive and negative life events, an idea referred to as a “person-
environment interaction”.

Research has established clear links between personality traits and subjective well-being.
For example, Neuroticism and Extraversion are two Big Five traits that have shown robust
associations with well-being (e.g., Headey, 2008; Rammstedt, 2007; Steel, Schmidt, &
Shultz, 2008). Individual characteristics such as positive emotions, hardiness and self-
enhancement have also been associated with more resilience following major traumatic life
events (Bonanno, 2004; Bonanno & Keltner, 1997). This work suggests that individual
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differences in personality may account for the variability in reaction and adaptation to life
events.

The Big Five (McCrae & Costa, 1987; Goldberg, 1990) is a simple organizing framework
for the study of personality where five broad traits (Neuroticism, Extraversion, Openness to
Experience, Agreeableness, and Conscientiousness) independently influence a diverse range
of feelings, thoughts, and behaviors. Past research indicates that the Big Five are associated
with differential sensitivity to aversive and rewarding stimuli. For instance, laboratory based
mood induction studies suggest that Neuroticism is associated with greater responsiveness to
negative mood induction procedures (e.g., Gross, Sutton, and Ketelaar, 1998; Larsen &
Ketelaar, 1989; 1991). Generally, these studies indicate that people with high Neuroticism
levels tend to report more negative affect than people with low Neuroticism levels in
response to negative stimuli. Similarly, experience sampling studies, in which people report
on a variety of experiences on daily basis, have also offered some evidence for differential
sensitivity to environmental stimuli as a function of personality. For example, these studies
have shown that people high in Neuroticism and Agreeableness tend to react more
negatively to interpersonal conflict (Bolger & Schilling, 1991; Suls, Martin, & David, 1998).

Overall, individual differences in the Big Five provide a potential explanation for the
variability in individuals' reaction and adaptation to life events. Exploring the possibility that
personality interacts with the experience of stressful life events to predict life satisfaction is
of central concern in this study. The current study aims not only to expand our knowledge of
the ways in which positive and negative stressors affect our subjective well-being, but also
offers a way to empirically examine whether personality interacts with the experience of
stressful life events to predict life satisfaction. Given the consistent effects of Neuroticism
on reactivity to negative stimuli in past research (e.g., Gross et al., 1999; Larsen & Ketelaar,
1989; 1991), we expected that individuals higher in Neuroticism would react more strongly
to negative life events. In contrast, evidence regarding Extraversion and reactivity from
laboratory based studies and experience sampling studies has been mixed, with some studies
suggesting that extraverts are more sensitive to positive stimuli, and others failing to find
evidence for such effects (see Lucas & Baird, 2004). A study by Pai and Carr (2010) also
showed that Extraversion buffered individuals against depressive symptoms associated with
late-life spousal loss if the individuals expected the death to occur. Thus, although one could
expect that individuals higher in Extraversion would react more strongly to positive life
events and react less negatively to negative events, our expectations regarding the
moderating role of Extraversion in individuals’ reactions to life events are more tentative
given the mixed evidence in this literature.

Relatively little work has examined the role of the remaining three Big Five personality
traits (Agreeableness, Conscientiousness and Openness to Experience) in emotional
reactivity. However, based on the content of these traits, we can speculate about possible
ways that they may moderate the impact of life events on life satisfaction. Because
Agreeableness is associated with characteristics like kindness, sympathy, affection and
cooperative behaviors, it is reasonable to expect that Agreeableness may be especially
important for the experience of life events that involve others, such as marriage and
childbirth. A recent study by Boyce and Wood (2011) also suggests that Agreeableness is
associated with more complete adaptation to the negative effects of disability on life
satisfaction.

Other research has linked Conscientiousness with various work outcomes, which suggests
that this trait may also moderate the impact of work-related life events such as
unemployment (Hurtz & Donovan, 2000). Indeed, there is some evidence that
Conscientiousness is associated with greater decreases in life satisfaction following
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unemployment in the GSOEP (Boyce, Wood, & Brown, 2010). Conscientious individuals
could be particularly affected by bouts of unemployment because unemployment may
violate a core aspect of a conscientious person’s identity, the motivation to avoid failure
(Boyce et al., 2010). However, Conscientious individuals could also be less negatively
affected by unemployment because they are hard-working, organized, and presumably could
find employment again easier (Uysal & Pohlmeier, 2011). Coupled with the finding that
Conscientiousness protects individuals from depressive symptoms associated with other
negative life events (Pai & Carr, 2010), one could also theorize that Conscientiousness may
be a protective factor against unemployment. Overall, there are mixed findings regarding the
moderating role of Conscientiousness on individuals’ reactions to life events, and our
expectations regarding the moderating effect of Conscientiousness on the effects of life
events are more tentative.

Finally, given the conceptual link between Openness to Experience and positivity towards
novel experiences (McCrae & Costa, 1997), it would make theoretical sense that Openness
to Experience moderates the impact of these novel life events on life satisfaction. It may be
the case that people high in Openness to Experience would be more receptive to change in
general, and be able to better deal with life transitions. This prediction would also be
consistent with findings by Dyrdal and Lucas (in press) in the GSOEP that fathers who were
higher in Openness to Experience reacted particularly positively to childbirth and had higher
long-term life satisfaction levels in the years following birth of their first child.

The Current Study
Overall, the purpose of this study was twofold. First, we examined the degree to which
major positive and negative life events affect individuals' life satisfaction following
experience of such environmental stressors in a prospective longitudinal study of British
households.

The second major goal of this study was to examine the degree to which individual
differences in personality traits account for the variability in the trajectory of individuals'
life-satisfaction following major life events. That is, does personality moderate the influence
of stressful life events on individuals' life satisfaction?

Method
Sample characteristics

The data in this study are drawn from waves 1 though 18 of the British Household Panel
Survey (BHPS), a longitudinal study of individuals residing in Great Britain that began
collecting data annually in 1991, with the latest wave of data included in this analysis being
collected in 2008 (Institute for Social and Economic Research, University of Essex, 2010;
Taylor, Brice, Buck, & Prentice-Lane, 2009). The BHPS sampled households using a
multistage clustered probability design and systematic sampling (see Taylor et al., 2009 for
further details regarding household sampling procedures). Each member of sampled
households age 16 or over was asked to participate. Over the course of the study, some
attrition occurred in the sample and new subsamples of participating households were added.
Overall, the BHPS includes over 30,000 individuals that participated in at least one wave.
We selected four samples, each of which included individuals who experienced a life event
during their participation in the study. Next, we describe details of sample selection.

Marriage—To examine the effect of marriage on well-being, we selected a sample of
individuals who reported that they had never been married at the start of the study, got
married at some point during the study, and stayed married for the reminder of their
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participation in the study. In order to obtain more accurate estimates of within-person
change in life satisfaction, we further restricted our sample to individuals who rated their life
satisfaction in at least one wave before and one wave after marriage. The final sample
included 1,366 individuals (52.2% women, 47.4% men, 0.4% did not report gender), who
were married at an average age of 29.8 years (SD = 6.1 years). On average, participants
provided life satisfaction data for 3.9 waves prior to marriage and 4.6 waves of marriage.

Childbirth—A total of 1,742 individuals (57.2% women, 42.6% men, 0.2% did not report
gender) indicated that they had their first child at some point during their participation in the
study, and also provided life satisfaction data in at least one wave before and one wave after
childbirth. Participants in this sample were on average 29.3 years old (SD = 6.4 years) when
their first child was born. They provided an average of 3.7 waves of data before and 4.9
waves of data after becoming a parent.

Widowhood—We selected a sample of individuals who were married when life
satisfaction data collection began, became widowed, and did not remarry during the duration
of the study. We further constrained the sample to individuals who rated their life
satisfaction at least once before and once after the loss of spouse. In order to obtain the most
accurate baseline estimate of life satisfaction before widowhood, we excluded any
individuals who were separated or divorced since 1996. The final sample consisted of 562
individuals (65.0% women, 34.2% men, 0.9% did not report gender), who became widowed
at an average age of 71.1 years (SD = 11.4 years). Participants in our sample provided life
satisfaction data for an average of 4.5 years prior and 4.3 years after death of their spouse.

Unemployment—The unemployment sample consisted of individuals who were not
unemployed in the first wave of life satisfaction data collection, and who experienced at
least one bout of unemployment during the remainder of their participation. The final
sample comprised 1,458 individuals (53.5% women, 46.1% men, 0.4% did not report
gender) who reported their life satisfaction for at least one wave before, during, and after an
unemployment bout. Average age at unemployment was 35.4 years (SD = 14.2 years). On
average, participants in our sample provided 3.2 years of data prior to becoming
unemployed and 4.3 waves of data after the unemployment bout ended. The average
unemployment period lasted 1.2 years.

Control samples—We also selected four samples of people who did not experience one
of the above life events to serve as control samples. The marriage control sample included
individuals who began the study single and remained single for the duration of the study.
The control group for the childbirth sample was selected to include only individuals who
reported having no children during their participation in the study. The widowhood control
sample was composed of people who were married when life satisfaction data collection
began and stayed married for the remainder of the study. The unemployment control sample
comprised people who did not report being unemployed at any point in the study, beginning
with the first wave of life satisfaction collection.

Next, we matched individuals from the control samples to individuals in the event samples
using propensity score matching (Gelman & Hill, 2009). A propensity score for each person
was estimated using logistic regression that predicted whether the person experienced the
life event or not from sex, age, age squared, household income (transformed using natural
logarithm), and education. The matching function of the arm package (Gelman et al., 2011)
of the R Statistical Software (R Development Core Team, 2010) was used to match each
person in the event group to a person in the control group with closest propensity score. This
strategy ensures that the two groups will be on average similar on the demographic
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characteristics used in matching. The characteristics of the final event and control groups are
presented in Table 1.

Measures
Life Satisfaction—Life satisfaction was measured in each analysis using a single question
that asked participants to rate how dissatisfied or satisfied they were with their life overall
on a Likert scale from 1 (not satisfied at all) to 7 (completely satisfied). This construct was
assessed from 1996 to present, excluding 2001. As such, our analyses included data from 11
waves of data collection, taken over 12 years (1996–2007, omitting 2001). Lucas and
Donnellan (2011) showed that the reliability of this measure in this sample is about .70.

To provide a common metric of life satisfaction change across the four life events we
examined in this paper, we first estimated an intercept-only multilevel model using all
available life satisfaction data (N = 26,641). This model estimates only the overall mean and
the within- and between-person standard deviations of life satisfaction. The estimated mean
life satisfaction was 5.22, the within-person standard deviation was 0.91, and the between-
person standard deviation was 0.94. In all analyses we refer to this between-person standard
deviation as a metric for evaluating the magnitude of life satisfaction change.

Big Five—The Big Five personality traits were assessed in 2005 using a 15-item version of
the BFI (John, Naumann, & Soto, 2008). Three items were used to assess each of the five
dimensions1. Participants made their responses on a 1 (does not apply) to 7 (applies
perfectly) scale. Appropriate items were reverse coded and scores were averaged within
each 3-item subscale to create a composite score for each dimension. Scores were computed
such that higher scores indicated higher levels of the personality dimension. Cronbach’s
alphas for Neuroticism, Extraversion, Openness to Experience, Agreeableness and
Conscientiousness were .68, .54, .67, .53, and .51, respectively. Although these reliability
coefficients may appear low by traditional standards, past research suggests that these alpha
coefficients underestimate the actual reliability of these scales due to their brevity
(Donnellan & Lucas, 2008; Lucas & Donnellan, 2011).

Analytic Approach
Our aim was to examine three questions about the effect that life events may have on well-
being. First, we wished to examine whether people are more or less happy after the
experience of the event compared to how happy they were before the event. Our second aim
was to account for normative changes in well-being over time and to test whether people’s
happiness levels after the event are different from where they would have been if they did
not experience the event. Finally, we examined the extent to which people’s personality may
explain some of the variation in well-being changes that are associated with experience of
life events.

We first inspected mean life satisfaction over the years prior to and after the experience of
the event. The means suggested that changes in well-being that surround major life events
follow a nonlinear trajectory. Life satisfaction begins to change in the years before the event
as people begin to anticipate the event, peaks in the year of the event, and then gradually
returns to some stable level in the years after the event. Given enough data, it is possible to
model such changes using nonlinear models in the multilevel framework that is required for
longitudinal data. Thus, we were able to use nonlinear models in the BHPS data to examine
the first question of whether well-being levels after the event are different than the pre-event
levels.

1BFI items used in this study are available from the BHPS online documentation (http://www.iser.essex.ac.uk/)

Yap et al. Page 6

J Res Pers. Author manuscript; available in PMC 2013 October 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.iser.essex.ac.uk/


Although the above approach can identify differences in pre- and post-event well-being
levels, it is not able to separate different factors that may cause these differences. Happiness
levels may change as a result of a major life event, or they may change over time due to
normative, developmental processes (Baird, Lucas, & Donnellan, 2010; Blanchflower &
Oswald, 2008; Deaton, 2008). Thus, it is important to separate changes in well-being that
are due to aging effects from changes that are due to the experience of a life event. For
example, people may be less happy after becoming widowed than before widowhood (e.g.,
Lucas et al., 2003), but it is unclear whether this decline is due to widowhood itself or aging
declines in well-being. Indeed, a study by Yap, Anusic, and Lucas (2012) using data from
the Swiss Household Panel (SHP) suggests that at least some of the drop in life satisfaction
after widowhood can be explained by age-related declines in well-being. To separate these
two influences, one approach is to include a control group that experiences the same aging
effects on well-being but does not experience the event. Simply put, any changes over time
in the control group can be attributed to aging, and once these changes are accounted for in
the event group, any remaining change can be attributed to the experience of a major life
event.

For the analysis of personality, we were most interested in the moderating effects that prior
personality has on future life events. Past research suggests that major life events are
associated with subsequent changes in personality traits (Löckenhoff, Terracciano, Patriciu,
Eaton, & Costa, 2009; Mroczek & Spiro, 2003; Roberts, Caspi, & Moffit, 2003; Roberts,
Walton, Bogg, & Caspi, 2006; Specht, Egloff, & Schmukle, 2011; Vaidya, Gray, Haig, &
Watson, 2002). Thus, associations between post-event personality and life satisfaction may
reflect the tendency of individuals who are most affected by the life event to experience the
most personality change. For this reason, we focus on exploring the moderating effects of
personality prior to the event on the reaction and adaptation to subsequent events. The major
implication of this for our analyses is that the subsamples of people who completed the
personality measure prior to the event were much smaller and included a maximum of three
post-event waves because personality was measured only in wave 15 of the study. The
number of participants that completed personality before each life event was 328 in the
marriage sample, 389 in the childbirth sample, 130 in the widowhood sample, and 197 in the
unemployment sample. For these samples it was not possible to fit the nonlinear models or
the simplified model we used when making comparisons with the control groups. Instead,
we used a model that provided an estimate of baseline life satisfaction, life satisfaction in the
year of the event, and life satisfaction the remaining two years after the event. Nonetheless,
this model allowed us to examine the extent to which different personality traits moderated
both immediate changes in life satisfaction and more long-term levels of life satisfaction
following life events.

For all three types of analyses, we specified a mixed model for each life event using the
lme4 package (Bates & Maechler, 2010) of the R Statistical Software (R Development Core
Team, 2010). This package allowed us to specify within-person changes in life satisfaction
around the time of the event, and between-person variation in the extent to which a person
may be affected by the event. We discuss each of the three types of models in more detail
below.

Basic nonlinear models—In past work, we have estimated trajectories before and after
life events by modeling linear and quadratic change (Lucas, 2005; Lucas et al., 2003; Lucas
et al., 2004). However, models that incorporate (or at least allow for) relatively rapid change
close the time of the event, along with more stable asymptotes long before and after the
event, probably provide a closer fit to ideas about how adaptation likely occurs. Thus, rather
than including linear and quadratic change, the nonlinear model estimates five fixed
parameters at the within-person level. The first parameter of interest is the Baseline
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Asymptote, which reflects a person's pre-event level of life satisfaction. The second
important parameter is the Peak Change at the time of the event, which is estimated as the
difference in life satisfaction in the year of the event from the baseline life satisfaction. This
difference can be positive if people reported that their happiness increased in the year of the
event or negative if people reported that their happiness declined. Third, the Asymptote
Change parameter is estimated as the difference between the post-event asymptote level of
life satisfaction from the pre-event asymptote. Again, this difference will be positive if the
event had lasting positive effects on people’s well-being, and negative if their long-term
levels of well-being suffered after the experience of the event.

There are two additional parameters that model the rate of change in life satisfaction before
and after the event. In both cases, rate of change is modeled as nonlinear, with slower
changes occurring farther away from the event and faster changes occurring closer to the
year of the event. The interpretation of the rate-of-change parameters is less important than
the interpretation of the other parameters because these rate-of-change parameters must be
interpreted relative to the difference between the each asymptote and the level of life
satisfaction during the event year. In short, pre-/post-event rate of change can be directly
interpreted as the proportion of total change in life satisfaction that occurs in the year before/
after the event. More generally, it also indicates the proportion of the remaining change (i.e.,
difference between the pre-/post-event asymptote and the current year) that occurs in the
previous/following year.

This model can provide us with two critical tests to test adaptation theories of well-being.
First, we can test whether people react to the event by testing whether the change in life
satisfaction from the baseline asymptote level to the level in the year of the event is
significantly different from zero. Second, we can test whether people adapt to the event in
the long-term, relative to their baselines, by testing whether the difference between the pre-
event asymptote and the post-event asymptote is different from zero2.

Nonlinear models with normative changes—In order to separate changes in well-
being due to experience of major life events from normative changes in well-being, we
included control groups of individuals who did not experience the life event, but presumably
did experience similar normative changes in well-being. The main assumption here is that
any changes common to both groups can be attributed to normative changes, whereas any
unique changes in the event groups would be attributable to the experience of the event.

The model used in these analyses included seven parameters. The first parameter was Yearly
Change, a linear term common to both event and control groups, which reflects any age-
related changes in life satisfaction. Yearly change is estimated using the number of years of
participation in the study as the time variable, because this variable was available in both
event and control groups (in contrast, number of years from the event, which is used to
estimate other nonlinear model parameters, is only available in the event groups). The
analyses also included a Group effect, which reflects any pre-existing differences between
the groups (i.e., differences that may exist even before the people who go on to experience a
life event actually experience that event). These differences may arise due to selection
effects (e.g., happier people tend to get married), or they may reflect the expectation effects
of the event on well-being (e.g., people may be happier even years before marriage because
they find themselves in a committed relationship that will eventually lead to marriage).
Because we coded group as 0 for people who experienced the event and 1 for people who
did not experience the event, the group estimate indicates how much, on average, people in

2The equation for this model and the R-script used to estimate the model are available as online supplemental material (see also Bates,
2011).
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the control group are more or less happy than people in the event group at baseline. Another
parameter in the model is the First Year parameter, which can be somewhat more difficult to
interpret. This parameter reflects what the predicted life satisfaction in the first year of study
in the event group would be if the event had not yet started producing changes in life
satisfaction. That is, if the baseline asymptote is within the timeframe of the study, then the
first year estimate reflects the average life satisfaction in the event group in the first year of
their participation in the study. However, sometimes the pre-event asymptote needs to be
extrapolated beyond the available data because the changes in life satisfaction in the years
leading up to the event are fairly slow. In this case, the first year estimates what the average
life satisfaction of the event group would have been if the event group was not yet affected
by the event, but experienced same age-related changes in life satisfaction and had the same
pre-existing differences from the control group.

The most important parameters in this model are the Peak Change and Asymptote
Difference parameters, which can be interpreted in a similar way as in the above model
which did not include control groups. The main difference is that, rather than interpreting
the differences as relative to the pre-event baseline, now the differences are relative to where
the event group would be if they did not experience the event. Thus, the peak change
parameter reflects the difference between average life satisfaction of the event group and the
predicted life satisfaction of that group if they had not experienced an event in the year of
the event. Similarly, the asymptote difference parameter reflects the difference between the
average long-term stable levels of life satisfaction of people who experienced the event and
their predicted life satisfaction had they not experienced the event, but continued to
experience same age-related changes in life satisfaction as the control group. The final two
parameters of the model are Pre-Event Change and Post-Event Change, whose interpretation
is again similar as in the model without control group, and less important for the purpose of
our paper.

To obtain these estimates we constructed a two-level linear model for each life event. At the
within-person level, we defined life satisfaction to be a function of the seven parameters
described above (first year, yearly change, group, pre-event change, peak change, post-event
change, and asymptote difference). At the between-person level, we also included a random
term for the first year, peak change, and asymptote difference variables, to allow for
between-person variability in baseline life satisfaction and life satisfaction changes that may
occur with time.34

Models involving personality moderators—For models that included personality
moderators, we used simpler two-level linear models because there were only three waves
available after the assessment of the personality measures. At the within-person level we
specified that life satisfaction was a function of the intercept (pre-event baseline level),
change from baseline in the year of the event (event year change), and change from baseline
in the post-event years (post-event change). We coded the event year change variable as 1 in
the year of the event and 0 otherwise. Post-event change variable was coded as 1 for the two
years after the event, and 0 otherwise.

At the between-person level, we included a random term for the intercept, event year
change, and post-event change variables to allow for variability in pre-event life satisfaction,

3The equation and the R-script for this model are available as online supplemental material.
4Gelman & Hill (2009) recommend including all variables used in matching as covariates in the final model. However, given the
complexity of the nonlinear models, it was not possible to include the covariates in our final analyses. Further analyses with simpler
models (i.e., those used by Yap et al., 2012) that did include covariates produced identical conclusions. Thus, the omission of
covariates from the final nonlinear models seems appropriate in this case.
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and changes in life satisfaction in the year of the event and in the subsequent years. For each
event we estimated five models, each of which included one of the Big Five personality
traits (grand-mean centered) as the moderator of the intercept, event year change, and post-
event parameters at the between person level. This allowed us to examine whether
personality moderated changes in life satisfaction that were evident immediately in the year
of the event and in the years that followed.

Results
Our presentation of results proceeds in three steps. First, we discuss the overall trends in life
satisfaction before, during, and after the experience of the four major life events. These
analyses allow us to examine the replicability of previous research on adaptation to major
life events, which has primarily used just one sample – the GSOEP. Second, we present our
analyses that involved control groups and separate normative, age-related changes in life
satisfaction from changes that are associated with the experience of the event itself. These
analyses allow us to compare long-term trajectories of individuals who experienced the
event to their predicted life satisfaction trajectories had they not experienced the event,
while allowing for pre-existing differences between control and event groups. Third, we
present the results for the personality moderators, with an emphasis on highlighting
consistencies across events.

Basic nonlinear models
Figure 1 shows the average life satisfaction trajectories for the four life events that we
examined. Specifically, each figure shows the plot of raw means in the years surrounding
the event. In addition, the dark line shows the estimates from the nonlinear models. Full
results of the nonlinear models are shown in Table 2.

In broad strokes, these results show the following. First, people reacted positively to
marriage, but this effect was short-lived. People reported a significant boost of 0.31 points
(which is a change of approximately 0.33 standard deviations) in the year of the event, but
their long-term post-event life satisfaction was not significantly higher than their initial
baseline level. Thus, it appears that adaptation to marriage is relatively complete relative to
one’s pre-marriage levels of well-being.

Second, people on average reacted positively to the birth of their first child, reporting an
increase in life satisfaction of 0.24 points (0.26 standard deviations change from baseline) in
the year of childbirth. However, this boost was not long-lasting, as evidenced by the
asymptote change estimate which was not significantly different from zero, indicating that
long-term life satisfaction levels were not significantly different from baseline.

Third, our results showed that widowhood is associated with declines in well-being in the
years surrounding the death of a spouse, as well as lower long-term levels of life
satisfaction. Our results showed that widowed individuals reported an average decline of life
satisfaction of 0.81 points (a drop of 0.86 standard deviations from their baseline levels) in
the year their spouse died, and that they remained 0.40 points (0.43 standard deviations)
below their baseline levels in the following years. Thus, widowed individuals do not appear
to completely adapt to the loss of the spouse. It is important to acknowledge that the long-
term level of life satisfaction for widows and widowers after the loss of the spouse is not that
different from that of married individuals in the adaptation phase, even though those who
lost a spouse exhibited a relatively large drop from baseline. This is due to relatively high
baseline level for these individuals. The differences in baseline for this group are likely due
to the widely documented age effect in the BHPS where older adults are more satisfied than
middle-age adults (Baird et al., 2010).
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Finally, we found that unemployment was associated with lower long-term well-being
levels. In our sample, life satisfaction scores of people who became unemployed dropped by
0.40 points (0.43 standard deviations) during unemployment. Moreover, people did not fully
adapt to the experience of unemployment, as their life satisfaction scores remained 0.14
points (0.15 standard deviations) below the baseline level even after the unemployment
period ended.

Nonlinear models with normative changes
One novel aspect of our study is that we compared well-being trajectories of people who
experienced some of the major life events to the predicted trajectories that they would have
experienced had they not experienced these events. To do so, in each analyses we included a
control group of people who did not experience an event in order to estimate normative or
age-related changes in life satisfaction over time. Assuming that people in the event groups
also experienced the same normative changes, we were able to separate changes in life
satisfaction due to normative influences from changes due to life events. Table 3 and Figure
1 show the results of these analyses.

The yearly change estimate reflects the normative changes in life satisfaction that are
common to both event and control groups and are thus not associated with the experience of
the event. This estimate was consistent across the events with a range from −0.01 to −0.02.
Thus, life satisfaction declined by 0.01 to 0.02 points per year of participation in the study.
The group estimate tells us about the pre-existing differences between people who went on
to experience a life event and those who did not. In this study, we found no evidence that
people who went on to get married, have a child, or become widowed were any more or less
happy before the event than those who stayed single, childless, or did not lose a spouse
during the study. However, we found that people who did not become unemployed during
the study reported life satisfaction that was 0.20 points (0.21 standard deviations) higher
than life satisfaction of people who later became unemployed.

The most important model estimates for our purpose are peak change and asymptote change.
The peak change estimate tells us the extent to which people who experienced a life event
reported their life satisfaction higher or lower than it would have been if they had not
experienced an event (but still showed same normative changes in well-being, and still had
same pre-existing differences from the control group). Similarly, the asymptote change
estimate reflects how much higher or lower long-term life satisfaction levels are post-event,
compared to what they would be if the event did not occur. The results of these analyses
were at times different than of the initial analyses that did not take into account normative
changes in well-being, illustrating the importance of separating over-time changes due to
aging from those due to the experience of the event.

In the year of marriage, people’s life satisfaction was 0.48 points (0.51 standard deviations)
higher than their predicted life satisfaction if they remained single. Moreover, the change in
life satisfaction associated with marriage remained significant in the years after marriage.
That is, married people’s life satisfaction was 0.28 points (0.30 standard deviations) higher
in the years after marriage than what it would have been had they remained single. Thus,
although our previous analyses showed that people were no more happier after marriage
than before marriage, these results suggest that married people are indeed happier than they
would have been if they did not get married. This is because if they did not get married their
life satisfaction would have decreased even more due to normative declines in life
satisfaction common to both married and single groups.

People also reported higher life satisfaction in the year in which their first child was born
compared to where their life satisfaction would be if they remained childless—a difference
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of 0.32 points or 0.34 standard deviations. However, this boost was short-lived, as long-term
levels were not different from the levels that are predicted by the model if they had not had a
child. Thus, birth of a first child seems be associated with only short-term boost in life
satisfaction. Widowhood was associated with a large short-term drop in life satisfaction in
the year of widowhood – life satisfaction of people who lost their spouse was 0.69 points
(0.73 standard deviations) lower relative to their predicted levels if they did not experience
the loss. Long-term life satisfaction levels were also lower by 0.19 points (0.20 standard
deviations) than where they were predicted to be if the spouse was still alive. These results
suggest that, although some of the drop in life satisfaction over time can be attributed to
normative changes, widowhood is also uniquely associated with long-term declines in well-
being.

During unemployment people reported life satisfaction levels that were 0.35 points (0.37
standard deviations) lower than if they had not experienced unemployment. However, most
of the long-term drop in life satisfaction seems to reflect age-related declines. Our results
indicate that people were no less happy in the years after the unemployment bout than they
would be if they did not experience unemployment.

In combination with the results of the first models that did not include normative trends in
life satisfaction, these findings suggest that (1) people react positively to marriage and
childbirth and negatively to widowhood and unemployment, and these short-term changes
do not simply reflect normative changes in life satisfaction, (2) marriage is not associated
with increases in long-term happiness, but people who get married are happier in the long
run than if they had remained single, (3) parents are no happier in the years after the birth of
their first child than they were before, nor are they happier than people who do not have
children, (4) widowhood has lasting negative effects on well-being above and beyond
normative age-related changes, and (5) unemployment does not appear to be associated with
lasting negative changes in well-being – the observed decline in well-being relative to
baseline levels seems to simply reflect normative changes in life satisfaction over time.

Personality moderators
The final part of our analyses concerns the moderating effects of personality. Descriptive
statistics about personality variables are presented in Table 4, and the results of the analyses
that examined personality traits as moderators of life satisfaction change are shown in Table
5. For each of the four life events we estimated an intercept and a moderating effect of
personality for the baseline, event year change, and post-event change parameters. In each
model the intercept estimates reflect the overall average effects for the associated parameter
(for individuals with an average personality score). The intercept for the baseline parameter
reflects the overall average level of life satisfaction in the years before the event occurred.
The event year change intercept represents the average change from baseline in the year of
the event. Finally, the post-event change intercept represents the average change from
baseline in the subsequent years. The personality moderator coefficients show the effects of
personality traits on these parameters. A significant moderating effect on baseline would
indicate that people higher or lower on the personality trait have higher or lower pre-event
baseline levels of life satisfaction. Because event year change and post-event change
parameters can be thought of as change scores, significant moderation would mean that
those who are higher on a specific personality trait exhibit significantly more or significantly
less change than those who are lower on that trait. In our description of results, we first
focus on the associations with baseline levels. Then we describe the associations between
each personality trait and the two change parameters – change in life satisfaction in the event
year, and post-event life satisfaction change.
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Personality effects at baseline were generally consistent across the life events and with the
existing literature on personality and well-being (Headey, 2008; Rammstedt, 2007; Steel et
al., 2008). Neuroticism was most consistently associated with lower well-being;
Extraversion, Agreeableness, and Conscientiousness were associated with higher well-being
in some samples. Namely, Extraversion was related to baseline well-being in childbirth and
unemployment samples, Conscientiousness was related to baseline well-being in marriage
and childbirth samples, and Agreeableness was related to well-being at baseline in marriage,
childbirth, and widowhood samples.

In terms of moderating effects of personality on change in life satisfaction around the time
of the event, we generally found no associations that were consistent across the events or
consistent with existing theories or past research on person-environment interactions.
Previous studies have found that Neuroticism moderates reactivity to negative stimuli,
leading us to predict that people high in Neuroticism would be more negatively affected by
undesirable events such as widowhood and unemployment. We did not find such
associations between personality and change in life satisfaction. On the contrary, we found
that Neuroticism positively moderated post-event change to childbirth and reaction to
widowhood. This counterintuitive finding is likely due to the fact that people high in
Neuroticism had lower baseline life satisfaction levels and therefore did not have as far to
drop as people low in Neuroticism.

Past research has also suggested that Extraverted individuals may experience positive events
more positively and negative events less negatively. In contrast to these predictions, we
found no moderating effects of Extraversion across the four life events we examined. This
lack of significant associations between Extraversion and change likely reflects true lack of
personality effects rather than lack of power because the moderation estimates were virtually
zero across the events.

People high in Openness reported more increases in life satisfaction in the year of birth of
their first child. However, this association seems to be particular to the first year of
parenthood, as we observed no association between Openness and post-event change for
childbirth. We found no moderating effects of Openness on experience of other life events.

Based on previous theories about Agreeableness and Conscientiousness, we predicted that
Agreeableness may play a particularly important role in the experience of events that
involve other people, such as marriage and childbirth, whereas Conscientiousness may
moderate reactions to unemployment. For Agreeableness, we found an association with
adaptation to marriage that was in the direction opposite of what we predicted: people high
in Agreeableness were less happy in the years following marriage than people low in
Agreeableness. In addition, we found an unexpected association between Agreeableness and
reaction to unemployment, such that people high in this trait initially reacted less negatively
to unemployment, but were no different in the long run from people low in Agreeableness.
Regarding Conscientiousness, we found no significant associations between this personality
trait and experience of unemployment or any other event we examined.

Discussion
The current study used a nationally representative sample of British households to examine
the degree to which the Big Five personality traits account for individual variability in
respondents’ life satisfaction trajectories following life events. The results of this study
clearly replicate several past studies (e.g., Dyrdal & Lucas, in press; Lucas et al., 2003;
2004; Yap et al., 2012) and demonstrate that major life events are associated with changes in
life satisfaction, some of which persist for many years following the event. For instance,
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after getting married, participants reported increased life satisfaction in the reaction period
surrounding the event, but that this increase in life satisfaction did not persist. Although
these results are consistent previous findings that in the years following marriage,
individuals’ life satisfaction adapts back to pre-marriage baseline levels (Lucas et al., 2003;
Yap et al., 2012), the results of our study also suggest that married people are in the long run
happier than those who remained unmarried even when controlling for any pre-existing
differences between married and unmarried individuals. These latter findings are consistent
other research using the Swiss Household Panel Study (Yap et al., 2012) Of course, those
who eventually marry may differ in significant ways from those who do not, and even these
analyses with an important control group must be interpreted cautiously. However, these
additional analyses provide an important interpretational context for the full adaptation that
is typically found when adaptation to marriage is examined.

Indeed, conclusions about the effects of other events depended on whether control groups
were compared in the analyses. For instance, as in other studies by Lucas et al. (2004) and
Yap et al. (2012) that used the GSOEP and the SHP, individuals experienced what appeared
to be permanent decreases in life satisfaction following unemployment. However,
comparisons with control-group suggest that this long term decrease might reflect normative
changes in life satisfaction that have occurred even if unemployment had not been
experienced, replicating the results of Yap et al., (2012). In contrast, the widowhood results
indicate that the loss of a spouse is associated with a strong negative effect that largely
persists even after accounting for normative changes in well-being. Although this finding
differs from the results reported in other research by Yap et al. (2012), we should note that
the pattern of the results is the same in both studies, and the SHP sample in Yap et al.’s
(2012) study was relatively small (120 widowed individuals), resulting in low power to
detect true differences between predicted and actual long-term life satisfaction levels.
Indeed, both of these studies suggest that at least some of the well-being change after
widowhood can be attributed to normative changes, but that some of the change seems to be
uniquely due to the experience of widowhood. This study extends past research by
examining the degree to which the long term change in life satisfaction associated with the
experience of a life event differs from normative, age related changes one would observe in
similar individuals who did not experience the event. These findings have important
implications, not only for the interpretation of the present findings, but for the interpretation
of past findings as well. It is possible that similar findings would have shown in past studies
examining marriage and well being in the GSOEP (e.g., Lucas et al., 2003) and may have
changed the conclusions one draws from the results of these studies. However, it is
important to note that past research finds that there is little age related change in life
satisfaction in the GSOEP until late adulthood (Baird et al., 2010), suggesting that normative
changes in life satisfaction likely do not account for the marriage adaptation effects in the
GSEOP. Overall, accounting for these normative changes in life satisfaction over time is
useful and important to examining the question of whether marriage and other life events
have long term effects on subjective well-being.

Personality Moderators
The final major contribution of this study is that it suggests that Big Five traits are not
consistently associated with differences in the extent to which individuals react and adapt to
the experience of stressful life events.

For instance, we failed to replicate the findings of some past studies that have examined the
moderating role of personality on reaction and adaptation to life events. Our data did not
show that Conscientiousness moderated the association between unemployment and life
satisfaction, which is inconsistent with past research by Boyce and colleagues (2010) using
the GSOEP. We also failed to find any moderating effect of Extraversion on the association
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between widowhood and life satisfaction, which is inconsistent with the results of past
research by Pai and Carr (2010). Overall, the only moderation effect that replicates findings
from past research was our observation that Openness to Experience positively moderated
the association between childbirth and life satisfaction, replicating the findings of Dyrdal
and Lucas (in press) using the GSOEP. However, even this result was not an exact
replication, as in this sample moderation only emerged for initial reactions, whereas in the
Dyrdal and Lucas study, moderation emerged in the long-term differences, and in men
alone.

There are several potential reasons for why we failed to replicate some of these past
findings. First, failure to replicate past findings in the GSOEP this may be due to subtle
cultural differences among the German and the British in the processes through which life
events relate to life satisfaction, and the particular role that personality plays in this
relationship may simply differ among these two cultural groups. It is possible that among the
British, the Big Five simply may not influence how individuals react to positive and
negative life events. There may also be simple differences in methodology and the way in
which variables of interest are measured and operationalized across various datasets, and
these differences may account for the differences in results, even when examining the same
constructs and events (though it is important to note that the same Big Five measure was
included in both studies).

Because personality was assessed in one of the last waves of available data (2005; wave 15),
it is also possible that our failure to replicate past personality moderation effects could be
attributable to the lack of available data following the assessment of personality (there were
only 3 years of available data following wave 15). For example, it is possible that
moderating effects of personality on adaptation to life events are not manifested until several
years following an event and would not be detectable in the available data. However, past
studies using the GSOEP to examine the moderating effects of personality (e.g., Boyce &
Wood, 2011; Boyce et al., 2010) examined these questions using 3 to 4 waves of data, which
is similar to the time span in the data available for our moderation analyses.

It is also important to note that there were slight differences in this study’s analytic method
compared to the methods used in past research using the GSOEP, both in terms of the
demographic controls that included in our model (Boyce and Wood [2011] included marital
status and employment status) and in how reaction and adaptation to life events was
modeled to examine the relationship between personality, life events and well-being.
Although it is possible that these analytic differences account for our failure to replicate past
findings, it is unlikely that analytic differences alone explain the differences between our
results and those found in the GSOEP.

This study also extends the research in this area with respect to the fact that the moderating
effects of personality on reactions to positive and negative events has largely been
investigated in the context of minor daily events assessed in experience sampling studies
(e.g., Bolger & Schilling, 1991; Bolger & Zuckerman, 1995; Gunthert, Cohen, & Armeli,
1999; Marco & Suls, 1993; Suls et al., 1998) or artificial negative stimuli presented in the
context of experimental laboratory studies (e.g., Gomez et al, 2000; Gross et al., 1999;
Larsen & Ketelaar, 1989; 1991). These past studies provide useful insights into the role that
personality traits play in how individuals respond to negative laboratory stimuli and
everyday life stressors, but do not speak to the role of personality in reaction to relatively
rare, major life events. Thus, this study makes important advances over past laboratory and
experience sampling studies because it examines whether personality traits moderate
reactions to important real-life stressors such as marriage, childbirth, unemployment, and the
death of a spouse.
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Limitations
Although there are many advantages of using large scale, longitudinal studies such as the
BHPS, such methodology is not without limitations. First, because this was a longitudinal
study, selective attrition may be a concern as it is possible that there are important
differences between individuals that participated in the BHPS for long periods of time
versus those who dropped out. Although selective attrition cannot account for our results
given that the results reported here reflect within-person effects, it remains possible that the
within-person effects for the individuals that dropped out of the BHPS differ from the
pattern of within-person effects of those who remained in the study for longer periods.

Another potential limitation of this study involves the selection of control groups for each
sample. It is difficult to determine how to define and select an appropriate control group as a
basis for comparison for each sample. Although our analyses take age related changes into
account, other variables may have been relevant, but not accounted for in our control
samples. Given that accounting for normative changes had important implications on the
interpretation and conclusions one could draw from these findings regarding the long term
impact of marriage and unemployment, future research would likely benefit from exploring
alternate ways one could define an appropriate control sample and alternate analytic
methods to examine normative changes in the overall sample.

Although we present a novel method for modeling change in life satisfaction associated with
important life events, a major limitation of using these complex nonlinear models is that it is
difficult to examine potential moderators such as age and gender in these models. When
these moderators are added to the analyses, these models become too complex and
estimating slopes within these models is too demanding of the available data. Thus, it is
clear that there are trade-offs associated with using these types of complex statistical
models. On one hand, use of these nonlinear models may be a more accurate representation
of the trajectory of life satisfaction in the time surrounding a major life event. On the other
hand, use of these nonlinear models limit our ability to examine potential moderators of this
trajectory that would be relatively easy to examine in simpler models that have been used in
the past (e.g., Lucas et al., 2003).

Conclusion
This study used a large scale, nationally representative panel study to explore how various
positive and negative stressful life events affected individuals’ subsequent life satisfaction.
Replicating past research findings using the GSOEP, our results indicate that people react to
highly desirable events such as the birth of a child and marriage positively, and react to
highly undesirable events such as unemployment and widowhood negatively. However, our
results also indicate that personality does not moderate the impact of life events on life
satisfaction, which is inconsistent with the results of past research using data from other
nations such as the GSOEP. These findings provide further insight into the role of
personality for the implications of major life events on well-being and suggest that even
when using large, nationally representative panel studies, there can be marked differences in
findings between studies.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Paper Highlights

• Marriage, childbirth, unemployment, and widowhood are related with changes
in life satisfaction.

• Some events associated with long lasting changes in life satisfaction.

• Personality does not consistently moderate the impact of life events on life
satisfaction.
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Figure 1.
Estimated life satisfaction trajectories from the models that did not include normative
change in life satisfaction (on left) and models that did (on right) for the four life events are
shown as dark solid lines. Points indicate mean life satisfaction in the groups that
experienced an event. Dashed lines show estimated life satisfaction trajectories in the groups
that did not experience the event. Lighter lines show predicted life satisfaction trajectories in
the event groups if they did not experience the event, but had same initial levels of life
satisfaction and experienced same normative changes.
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Table 1

Demographics for event & control groups. Means (and standard deviations) for age and household income.

Event Control

Marriage

Gender (% women) 52% 48%

Age 25.4 (6.4) 29.5 (8.1)

Education

    None 5% 11%

    Elementary 6% 4%

    Basic vocational 6% 9%

    Intermediate general 19% 8%

    Intermediate vocational 6% 7%

    Full general 11% 12%

    Full vocational 9% 11%

    Lower tertiary 18% 18%

    Higher tertiary 20% 21%

Household income 29,467 (24,988) 29,787 (29,265)

N 1331 1331

Childbirth

Gender (% women) 56% 47%

Age 25.2 (6.4) 29.6 (8.0)

Education

    None 5% 7%

    Elementary 6% 11%

    Basic vocational 5% 6%

    Intermediate general 23% 8%

    Intermediate vocational 6% 6%

    Full general 10% 14%

    Full vocational 8% 9%

    Lower tertiary 18% 17%

    Higher tertiary 19% 22%

Household income 29,775 (23,910) 31,346 (27,648)

N 1687 1687

Widowhood

Gender (% women) 66% 67%

Age 65.8 (11.4) 66.7 (11.6)

Education

    None 50% 51%

    Elementary 1% 0%

    Basic vocational 13% 13%

    Intermediate general 9% 8%

    Intermediate vocational 4% 3%
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Event Control

    Full general 2% 2%

    Full vocational 2% 2%

    Lower tertiary 16% 18%

    Higher tertiary 4% 4%

Household income 17,924 (15,130) 21,095 (16,185)

N 556 556

Unemployment

Gender (% women) 54% 52%

Age 32.8 (13.6) 35.6 (13.4)

Education

    None 20% 25%

    Elementary 8% 13%

    Basic vocational 9% 13%

    Intermediate general 27% 12%

    Intermediate vocational 5% 5%

    Full general 7% 6%

    Full vocational 5% 5%

    Lower tertiary 13% 15%

    Higher tertiary 6% 7%

Household income 25,018 (23,983) 25,323 (21,765)

N 1364 1364
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Table 2

Fixed effects estimates from the basic nonlinear model.

Marriage Childbirth Widowhood Unemployment

Baseline asymptote 5.25* (0.04) 5.30* (0.05) 5.66* (0.05) 5.06* (0.04)

Pre-event change 0.29* (0.07) 0.26* (0.09) 0.60* (0.04) 0.45* (0.04)

Peak change 0.31* (0.04) 0.24* (0.04) −0.81* (0.07) −0.40* (0.04)

Post-event change 0.18* (0.05) 0.54* (0.08) 0.63* (0.09) 0.45* (0.04)

Asymptote difference −0.03   (0.07) −0.05   (0.05) −0.40* (0.06) −0.14* (0.04)

N (people) 1,366 1,742 562 1,458

N (waves) 11,574 15,098 4,977 12,625

Note.

*
p < .05
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Table 3

Fixed effects estimates from the nonlinear models with normative changes. Group: 0 = event, 1 = control.

Marriage Childbirth Widowhood Unemployment

First year 5.11* (0.08) 5.24* (0.08) 5.65* (0.05) 5.05* (0.04)

Group 0.06   (0.09) 0.01   (0.08) −0.05   (0.07) 0.20* (0.04)

Yearly change −0.01* (0.00) −0.01* (0.00) −0.02* (0.00) −0.01* (0.00)

Pre-event change 0.17* (0.04) 0.20* (0.08) 0.69* (0.05) 0.43* (0.04)

Peak change 0.48* (0.08) 0.32* (0.07) −0.69* (0.07) −0.35* (0.04)

Post-event change 0.18* (0.06) 0.59* (0.11) 0.53* (0.08) 0.42* (0.04)

Asymptote difference 0.28* (0.11) 0.08   (0.09) −0.19* (0.07) −0.06   (0.05)

N (people) 2,662 3,374 1,112 2,728

N (waves) 18,309 23,382 9,124 20,772

Note.

*
p < .05
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