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Abstract

Objectives: Theory suggests that individuals with higher neuroticism have more severe negative reactions to stress, though
empirical work examining the interaction between neuroticism and stressors has yielded mixed results. The present study
investigated whether neuroticism and other Big Five traits moderated the effects of recent stressful life events on older
adults’ health outcomes.

Method: Data were drawn from the subset of Health and Retirement Study participants who completed a Big Five
personality measure (N = 14,418). We used latent growth curve models to estimate trajectories of change in depressive
symptoms, self-rated physical health, and C-reactive protein levels over the course of 10 years (up to six waves). We
included Big Five traits and stressful life events as covariates to test their effects on each of these three health out-
comes. We examined stressful life events within domains of family, work/finances, home, and health, as well as a total
count across all event types.

Results: Big Five traits and stressful life events were independently related to depressive symptoms and self-rated health.
There were no significant interactions between Big Five traits and stressful life events. C-reactive protein levels were unre-
lated to Big Five traits and stressful life events.

Discussion: Findings suggest that personality and stressful life events are important predictors of health outcomes.
However, we found little evidence that personality moderates the effect of major stressful events across a 2-year time frame.
Any heightened reactivity related to high neuroticism may be time-limited to the months immediately after a major stressful
event.

Keywords: Mental health, Personality, Physical health, Stress reactivity, Stressful life events

Personality traits are consistent predictors of health outcomes in personality across individuals: neuroticism, extraversion,
across the life span (Hill & Roberts, 2016; Roberts, Kuncel, conscientiousness, agreeableness, and openness to experi-
Shiner, Caspi, & Goldberg, 2007; Smith, 2006). The Big Five ence (McCrae & Costa, 2008). Though not the only Big Five
model includes five traits that capture meaningful variation trait that is linked with health outcomes (see, e.g., Bogg &
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Roberts, 2004, on conscientiousness), neuroticism has been
identified as one of the stronger personality predictors of
health (Lahey, 2009). Neuroticism reflects the tendency to
experience negative emotions including irritability, anxiety,
and sadness. High neuroticism is associated with a range of
detrimental health outcomes, including depressive symptoms
(Hakulinen et al., 2015), chronic disease onset (Weston, Hill,
& Jackson, 2015), and mortality (Roberts et al., 2007).

Despite robust evidence linking personality traits and
health, the specific mechanisms driving such connections
are not yet clear (Hampson, 2012; Iacovino, Bogdan, &
Oltmanns, 2016; Smith, 2006). Lahey (2009) outlines a
theoretical model with three working hypotheses to explain
how neuroticism is associated with adverse outcomes. The
first hypothesis, focused on overlapping genetic influences,
suggests that correlations between neuroticism and mental
health concerns can be explained by genetic variations that
cause both trait neuroticism and mental disorders. The
second hypothesis centers around stress generation: the
idea that individuals high in neuroticism act in ways that
increase their exposure to stress and decrease buffering re-
sources like social support, resulting in worse life outcomes
(see, e.g., Kendler, Gardner, & Prescott, 2003, and Iacovino
et al., 2016, for evidence of stress generation via life experi-
ences that are attributable to individuals’ behavior). The
third hypothesis focuses on emotional reactivity. Consistent
with a diathesis—stress model, this hypothesis suggests that
individuals with high neuroticism have more severe reac-
tions to stressful events, predisposing them to adverse out-
comes in the context of stressful experiences. The present
study focuses on this third hypothesis to better understand
the degree to which older adults’ level of neuroticism af-
fects their responses to major stressful life events (SLEs).

We focused specifically on the stress reactivity hypoth-
esis for several reasons. First, the literature on neuroticism
and stress reactivity includes important yet seemingly con-
tradictory findings, as we discuss in more detail below.
Second, neuroticism may interact differently with many
possible manifestations of stress (e.g., severity, timing, type),
and existing research has not fully explored this wide range
of possibilities. Third, of Lahey’s (2009) three working hy-
potheses about the connections between neuroticism and
health, stress reactivity is one that is relatively amenable
to intervention. Many psychosocial interventions to pro-
mote older adults’ health are oriented toward improving
responses to stress (e.g., Martire, Schulz, Helgeson, Small,
& Saghafi, 2010), and a better understanding of the cir-
cumstances under which stress reactivity explains health
outcomes may help to better target such therapies.

Prior studies exploring the interaction between neurot-
icism and stressors have yielded mixed results. Laboratory
and daily diary studies, which examine short-term re-
actions to daily stressors, tend to support the hypothesis
that neuroticism equates to greater reactivity (Bolger &
Schilling, 1991; Gross, Sutton, & Ketelaar, 1998; Mroczek
& Almeida, 2004; Suls & Martin, 2005). In contrast,

longer-term studies examining major stressful events have
found small and inconsistent effects of Big Five traits on
responses to such events (e.g., Anusic, Yap, & Lucas, 2014;
Hahn, Specht, Gottschling, & Spinath, 2015; Pai & Carr,
20105 Yap, Anusic, & Lucas, 2012). Despite theoretical and
empirical links between neuroticism and stress reactivity,
these longer-term studies of major stressful events provide
little evidence for the hypothesized interaction. The present
study contributes to this literature by testing whether Big
Five traits, especially neuroticism, moderate the effect of
a broad range of major SLEs on health outcomes in the
context of a longitudinal, population-based study of older
adults.

Major SLEs include potentially traumatic events (such
as exposure to violence and natural disasters), as well as
events that reflect significant and stressful changes in one’s
life (such as bereavement or job loss; Hatch & Dohrenwend,
2007; Holmes & Rahe, 1967). SLEs increase the risk of
developing major depression (Kendler, Karkowski, &
Prescott, 1999), and some evidence also suggests that SLEs
are prospectively related to the onset of chronic physical
health conditions (e.g., Renzaho et al., 2014). Major SLEs
are common in later life (Ogle, Rubin, Berntsen, & Siegler,
2013), as events such as spousal bereavement, retirement,
and the onset of chronic health conditions are associated
with advancing age.

The present study extends prior research on personality—
SLE interactions by applying a highly inclusive approach to
measuring SLEs. We use longitudinal data on a wide va-
riety of SLEs such as bereavement, retirement, job loss, and
health transitions among others. Whereas past research has
tended to examine different types of SLEs in isolation (e.g.,
examining the independent effects of retirement or divorce;
Anusic et al., 2014; Hahn et al., 2015; Pai & Carr, 2010;
Yap et al., 2012), the present study aggregates SLEs across
event types. This allows us to examine the accumulation
of SLEs over a given time frame (in this case, 2-year inter-
vals). The effects of traumatic events accumulate over time
following a dose-response pattern, with multiple traumatic
events predicting negative outcomes more strongly than a
single, discrete event (e.g., Ogle, Rubin, & Siegler, 2014).
Similarly, neuroticism and other Big Five traits may have
stronger interactions with SLEs as they accumulate within
a relatively short period. Recognizing that the type of event
may also matter, we further examine interactions with spe-
cific domains of SLEs (i.e., work/financial, family, health,
and home-related events).

Expanding on prior research in this area, we investi-
gate multiple health outcomes concurrently. Specifically, we
test whether Big Five traits moderate the effects of SLEs
on depressive symptoms, self-rated physical health (SRH),
and C-reactive protein levels (CRP; a biomarker capturing
systemwide inflammation). Depressive symptoms are asso-
ciated with both neuroticism and stress (e.g., Hutchinson &
Williams, 2007; Kendler, Kuh, & Prescott, 2004), and are
a relevant mental health concern in later life (Sutin et al.,
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2013). A range of physical health issues may arise during
the course of aging, so we also included measures that re-
flect overall health status. Self-rated physical health repre-
sents a broad, subjective evaluation of health status, and
correlates strongly with objective physical health markers
(e.g., Idler & Benyamini, 1997). CRP is a marker of allo-
static load, or “wear and tear” on the body at a systemwide
level, which is exacerbated by exposure to stress (Juster,
McEwen, & Lupien, 2010). Collectively, these outcomes re-
flect both mental and physical health, and make use of both
subjective and objective measures.

We had two primary research questions. First, is expo-
sure to later-life stressful events associated with decreasing
health trajectories? Based on prior research linking SLEs to
our focal health outcomes, we expected that recent SLEs
would be associated with subsequent increases in depres-
sive symptoms (e.g., Hammen, 2005), decreases in SRH
(e.g., Ullman & Siegel, 1996), and increases in CRP (Lin,
Neylan, Epel, & O’Donovan, 2016). Second, do baseline
personality traits moderate the association between SLEs
and health trajectories? We expected neuroticism to mod-
erate the effects of SLEs on health, with higher neuroticism
predicting steeper increases in depressive symptoms and
CRP, and steeper decreases in SRH, in the context of SLEs.

Method

Participants and Procedure

The present study used data from the Health and
Retirement Study (HRS), a national longitudinal study of
older adults in the United States (Sonnega et al., 2014). The
original cohort was recruited in 1992 and included individ-
uals ages 51-61 and their spouses. Participants completed
the HRS core interview (an in-person or telephone survey)
every 2 years. This core interview included measures of de-
pressive symptoms and SRH. In addition, participants com-
pleted a leave-behind questionnaire (LBQ) starting in 2006.
Half of the sample (Cohort 1) were randomly selected to
complete the survey in 2006, 2010, and 2014, while the
other half (Cohort 2) completed the survey in 2008, 2012,
and 2016. We drew scores for Big Five traits from the first
wave when participants completed the LBQ. Biomarkers,
including CRP, were collected on the same schedule as
the LBQ via saliva and blood samples. Major SLEs were
assessed through the core interview and the LBQ, as de-
scribed in detail in the Measures section.

Participants who completed the LBQ (N = 14,418) in
2006 or 2008 were included in the present study. In terms
of demographics, 59% of the sample were women, 83%
were White/Caucasian, 13 % were Black/African American,
and 4% Other. The average age was 67.8 (SD = 10.4) years
in 2006. Wealth was assessed as total assets minus all debts,
with a mean of $513,424, SD of $1,319,986, and median
of $210,350. About half of participants (54%) had a high
school diploma or equivalent, 19% had less than a high

school degree, and 22% had a Bachelor’s degree or higher.
The intraclass correlation for depressive symptoms and
SRH between Cohort 1 and Cohort 2 was <0.001, and
the confidence interval for each wave included 0. Thus, we
combined both cohorts into one sample. Because CRP data
were only available through 2014, we restricted CRP ana-
lyses to Cohort 1, who were assessed three times (allowing
estimation of linear trajectories). Correlations among the
variables are reported in Table 1.

Project materials, including preregistration and analysis
scripts are available at https://osf.io/3sqc7. A table detailing
the authors’ previous exposure to the data is provided in
Supplementary Table S1. The study was determined exempt
from review by the Minneapolis VA IRB, project number
VAM-19-00453.

Missing data

We included assessments of health outcomes and life events
from the six waves of the study between 2006 and 2016.
Of the 14,418 participants, 93% were retained in 2008,
82% in 2010, 76% in 2012, 68% in 2014, and 58% in
2016. Compared to those who dropped out, participants
who remained in the study through 2016 had higher levels
of education, were relatively younger, had more wealth,
and were higher on extraversion, agreeableness, openness,
and slightly lower on neuroticism. Women and White/
Caucasian individuals were overrepresented among those
who remained in the study (see Supplementary Table S2).
To handle missing data on the outcomes, we used Full
Information Maximum Likelihood (FIML) estimation.

For handling missing data within SLE variables, we com-
pared three different approaches. For the first approach, we
assigned a score of “0” for any missing SLE variables (i.e.,
assuming that a missing response indicated the event did
not occur). Noting that much of the missingness in SLEs
appears to be a result of participants not completing the
LBQ, our second approach focused our analysis only on
the events assessed in the core interview. For our third
approach, we used multiple imputation to estimate the
number of SLEs for participants who were missing data on
SLEs assessed via the LBQ. The implications of these three
missing data approaches are summarized in Figure 1 and
Supplementary Figure S1.

Measures

Personality

Big Five traits were assessed using the Midlife Development
Inventory (MIDIL; Lachman & Weaver, 1997), a personality
assessment designed for use in large panel surveys of adults.
The scale lists 26 adjectives, and participants are asked to
rate how well each describes them on a scale from 1 (not at
all) to 4 (a lot). There are four items for extraversion, five
for agreeableness, five for conscientiousness, four for neu-
roticism, and seven for openness. For our main analyses,
we took the mean of each subscale as the score for each
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Figure 1. Alternative specifications for depressive symptom and self-
rated health models. Note. Preferred specifications (6 and 14) are shaded
in gray in the table. Error bars represent standard errors. BFF = Big Five
Factors; SLE = stressful life event; LBQ = leave-behind questionnaire;
IPIP = International Personality Item Pool; N = neuroticism; DEP = de-
pressive symptoms; SRH = self-rated health. C-reactive protein (CRP)
is not depicted because standard errors are large relative to other out-
comes and interfere with the interpretability of the figure. A separate,
analogous figure for CRP is available in Supplementary Figure S1. In
the preferred specifications, the p-value for the N x SLE interaction is
p = .03 for depressive symptoms and p = .03 for self-rated health.

trait. Reliabilities ranged from alpha = 0.66 to alpha = 0.79
across the five subscales.

Stressful life events

The HRS contains several survey questions that corre-
spond to events listed on frequently used SLE checklists
(e.g., Holmes & Rahe, 1967). Informed by such checklist
approaches, we sought to include the broadest range of
SLEs as possible. This would maximize detection of mul-
tiple stressors accumulating between study waves. The fol-
lowing events were assessed via the core interview: spouse
died, began receiving Medicaid, entered poverty, parent
died, parent-in-law died, cancer diagnosis, spouse’s cancer
diagnosis, entered nursing home, retired, married, divorced,
hospitalized, and heart attack. Participants whose indicated
that they experienced one of these events within the 2 years
prior to the interview were coded as “1.” The following
events were assessed via the LBQ, which asked whether
any of the following events had occurred within the last
5 years, and if so, what year: involuntary job loss; unem-
ployed longer than 3 months; anyone in the household
was unemployed longer than 3 months; moved to worse
residence or neighborhood; robbed or burglarized; fraud

victimization; death of a child; natural disaster; combat ex-
posure; a family member was addicted to drugs or alcohol;
physically attacked; life-threatening illness or accident;
spouse or child had a life-threatening illness or accident.
Participants who indicated that an event occurred within
2 years prior to any wave were coded with a “1” for that
event in the appropriate wave. See Supplementary Table S3
for SLE frequencies.

We used two different strategies for aggregating SLEs,
including an examination of the overall effects of SLEs (re-
gardless of event type), as well as SLEs by domain. For the
first strategy, we followed Musliner et al.’s (2015) approach
and first determined which events were significantly associ-
ated with each outcome. Among the significantly associated
events, we tallied the number that occurred in the 2-year
period before each wave. Because health-related SLEs are
likely highly endogenous with physical health outcomes,
we excluded health-related SLEs when analyzing SRH
and CRP.

For the second strategy, following prior research that
sorts stressors by domain (e.g., Neupert, Almeida, &
Charles, 2007), we sorted events into four domains de-
termined a priori: health stressors (heart attack, cancer,
nursing home, hospitalization), work/financial stressors
(job loss, unemployment, anyone in household unem-
ployed, fraud, Medicaid, poverty, and retirement), family
stressors (death of spouse, parent, or parent-in-law, mar-
riage, divorce, spouse’s cancer, spouse or child addicted,
spouse or child life-threatening illness or accident), and
home stressors (moved, burglarized). Separate sum scores
were calculated for each domain.

All events reported between 1992 and 2006 were tallied
to obtain a count of SLEs prior to the current study period.
This sum score was included as a covariate to control for
the effects of previous SLEs.

Depressive symptoms

Depressive symptoms were measured every 2 years using an
8-item version of the Center for Epidemiological Studies-
Depression scale (CES-D; Radloff, 1977). Participants were
asked to focus on the past week, and respond to binary
(0 = no, 1 = yes) items. A sample item is, “Much of the
time during the past week, you felt that everything you did
was an effort.” We calculated a mean score across all items;
alpha ranged from 0.80 to 0.81 across the six waves.

Self-rated health

Self-rated health was assessed in all six waves between
2006 and 2016 with the item: “Would you say your health
is excellent, very good, good, fair, or poor?” Responses
were coded so that 5 = excellent, 1 = poor.

C-reactive protein

Blood spots were collected from Cohort 1 in 2006, 2010,
and 2014. The overall completion rates in 2006 and
2010 were 81% and 84%, respectively. In 2006 CRP was
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assayed by the University of Vermont and high-sensitivity
CRP (hsCRP) was assayed by the University of Washington
using standard enzyme-linked immunosorbent assays
(ELISA). In 2010 hsCRP was assayed by the University of
Washington using ELISA. Completion rates and assay sites
have not been released for the 2014 data.

Analysis Plan

We tested our hypotheses using latent growth curve mod-
eling (LGM; Singer & Willett, 2003). LGM is a longitudinal
structural equation modeling technique used to estimate la-
tent parameters that describe a trajectory of change over
time. We developed a separate model for each outcome.
First, we fit unconditional models to test functional forms,
including intercept-only, linear, and quadratic forms. We
compared model fit using fit statistics and visual inspec-
tion of the plots of estimated and sample means, selecting
the functional form with the best overall fit. Lower Akaike
Information Criterion (AIC) and Bayesian Information
Criterion (BIC) values, root mean square error of approx-
imation (RMSEA) values less than 0.06, standardized root
mean square residual (SRMR) values less than 0.08, and
comparative fit index (CFI) values greater than 0.95 were
considered indicators of good fit (Hu & Bentler, 1999).
We then added covariates to the best-fitting unconditional
model. Demographics, previous SLEs, and Big Five trait scores
were added as time-invariant predictors. The count of recent
(i.e., within the past 2 years) SLEs and interaction terms for
each Big Five trait crossed with recent SLEs were added as time-
varying covariates. Age, wealth, education level, and Big Five
traits were mean-centered; values for wealth were also divided
by 1,000,000 to facilitate computation. Because race was not a
focus of the present study, it was transformed to a binary variable
(0 = White/Caucasian, 1 = Black/African American or Other).
Because the distribution of CRP scores was highly skewed, we
used log-transformed CRP scores. A sample diagram for the
preferred specification (i.e., the model specification that was the
primary focus of our preregistered analysis plan) is included in
Supplementary Figure S2. For our final models, we applied the
Holm correction (Holm, 1979) to control for family-wise error.
We conducted sensitivity analyses to examine the robust-
ness of our results to various analytic decisions. As detailed
above, we tested three different approaches to handling
missing SLE data, and two approaches to aggregating SLEs.
Furthermore, we tested whether a measurement model
using trait items as indicators for latent trait scores yielded
different findings. We also incorporated additional neurot-
icism items and conscientiousness items into our Big Five
measures. These items were drawn from the International
Personality Item Pool (IPIP; Goldberg et al., 2006), and
were included in some versions of the LBQ to supplement
the MIDI. Finally, we tested whether modeling neuroticism
alone, rather than all of the Big Five, affected the findings.
Each of the alternative model specifications, and the effect
sizes they produced for the N x SLE interaction, are cata-
logued in Figure 1, and in Supplementary Tables S4-S8.

Finally, we investigated the importance of SLE recency
through exploratory analyses focused on spouse death.
Because this SLE was measured with a precise date, we
could calculate the exact number of days between the HRS
interview and the spouse’s death. We compared the effects
of a death within the past 90 days versus the past 2 years.

Results

Unconditional Growth Models

Fit statistics for unconditional models are reported in
Table 2. All coefficients are unstandardized. The uncon-
ditional model for depressive symptoms indicated a shal-
lowly curved, upward trajectory that began at a level
between one and two symptoms and increased slightly over
time (I = 1.43, p < .001; S = ~0.02, p = .03; O = 0.007,
p =.001). For SRH, a linear model fit best, suggesting that
participants on average started with a score corresponding
to “good” with slight linear decreases over time (I = 3.20,
p < .001; S = -0.06, p = .03). For CRP, the linear growth
model produced a negative variance estimate. The constant
(i.e., intercept-only) model provided good fit based on fit
statistics and visual inspection of the means, so this func-
tional form was retained. On average, participants had a
stable level of CRP (I = 4.13, p <.001).

Conditional Growth Models

Our preferred specification indicated that all Big Five traits
were significantly associated with depressive symptoms (see
Table 3). Higher neuroticism, agreeableness, and openness
as well as lower extraversion and conscientiousness were
each associated with a higher intercept. Among these, neu-
roticism had the strongest effect. Each additional SLE was
associated with a 0.12 increase in the number of depressive
symptoms in the subsequent wave. The interaction term for
neuroticism and SLEs was small (B = 0.03, p = .03) and
nonsignificant after the Holm correction. When examining
events by domain, family, work/financial, and health-related
events each predicted increased depressive symptoms in the
subsequent wave (see Table 4).

The preferred model for SRH revealed that extraversion
and conscientiousness were positively related to baseline
SRH, whereas neuroticism and agreeableness were neg-
atively related to SRH (see Table 3). Higher extraversion
and lower neuroticism were associated with slightly steeper
decreases in SRH. Each recent SLE was associated with a
small but statistically significant decrease in SRH. The in-
teraction term between neuroticism and SLEs was small
(B = -0.02, p = .03) and nonsignificant after applying the
Holm correction. Among the specific event domains, only
work/financial-related events were significantly related to
reductions in SRH.

Unlike depressive symptoms and SRH, CRP was not sig-
nificantly associated with any Big Five traits or SLEs (see
Table 3). The N x SLE interaction was also not significantly
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Table 2. Fit Indices for Latent Growth Curve Models

Model AIC BIC Chi square RMSEA [CI] CFI SRMR
DEP: Unconditional constant 254,265 254,326 ¥?=631.63,df=19,p <.001 0.048 [0.044, 0.051] 0.98 0.032
DEP: Unconditional linear 253,814 253,897 y?=174.50,df = 16,p < .001 0.026 [0.023, 0.030] 0.99 0.020
DEP: Unconditional quadratic 253,722 253,835 ¥2=74.97,df=12,p <.001 0.019 [0.015, 0.023] 0.99 0.013
DEP: Preferred specification 245,125 245,532 ¥?=739.99,df =219,p <.001 0.013 [0.012, 0.014] 0.98 0.009
SRH: Unconditional constant 174,644 174,704 y? =2700.40,df =19,p <. 001 0.099 [0.096, 0.102] 0.94 0.057
SRH: Unconditional linear 172,305 172,388 y?=355.32,df =16,p <.001 0.038 [0.035, 0.042] 0.99 0.025
SRH: Unconditional quadratic 172,089 172,202 y?=131.21,df =12, p < .001 0.026 [0.022, 0.030] 0.99 0.010
SRH: Preferred specification 164,910 165,190 Y% = 679.46,df = 230,p < .001 0.012 [0.011, 0.013] 0.99 0.006
CRP: Unconditional constant 103,128 103,162 ¥?=24.34,df =4,p <.001 0.028 [0.018, 0.039] 0.95 0.022
CRP: Preferred specification 103,008 103,151 x? =109.86,df = 54,p <.001 0.013 [0.009, 0.016] 0.91 0.007
Note. CRP = C-reactive protein; DEP = depressive symptoms; SRH = self-rated health.
Table 3. Models Predicting Health Outcomes on Big Five Traits and SLEs
Depressive symptoms Self-rated health CRP
Coefficient SE Coefficient SE Coefficient SE
Fixed effects for time-invariant covariates
For intercept
Intercept 0.91%#* 0.03 3.52%%% 0.01 3.23%%% 0.18
Extraversion -0.54%** 0.04 0.34%%* 0.02 -0.41 0.22
Agreeableness 0.24%*%* 0.04 -0.16%%* 0.02 0.25 0.25
Conscientiousness -0.32%%* 0.04 0.28%%** 0.02 -0.45 0.23
Neuroticism 1.02%** 0.03 -0.30%** 0.01 -0.12 0.16
Openness 0.18*** 0.03 -0.03 0.02 0.02 0.21
For linear slope
Intercept 0.001 0.02 -0.08*** 0.003 — —
Extraversion 0.06 0.03 -0.02%** 0.004 — —
Agreeableness 0.01 0.03 0.01 0.005 — —
Conscientiousness -0.07 0.03 -0.006 0.005 — —
Neuroticism -0.05 0.02 0.01%* 0.003 — —
Openness -0.01 0.03 -0.001 0.004 — —
For quadratic slope
Intercept 0.004 0.004 — — — —
Extraversion -0.01 0.005 — — — —
Agreeableness -0.004 0.006 — — — —
Conscientiousness 0.01 0.005 — — — —
Neuroticism 0.004 0.004 — — — —
Openness 0.001 0.005 — — — —
Fixed effects for time-varying covariates
Recent SLEs 0.12%%* 0.007 -0.02%** 0.004 0.09 0.13
Extraversion x SLEs <0.001 0.02 0.01 0.01 0.18 0.32
Agreeableness x SLEs 0.007 0.02 -0.02 0.01 0.42 0.36
Conscientiousness x SLEs -0.001 0.02 -0.003 0.01 -0.12 0.33
Neuroticism x SLEs 0.03 0.01 -0.02 0.007 0.22 0.21
Openness x SLEs -0.02 0.02 0.005 0.01 0.24 0.29
Random effects
Intercept 1.47%%* 0.05 0.57%%** 0.01 17.52%%** 1.02
Slope 0.18%#* 0.03 0.01%%* 0.001 — —
Quadratic slope 0.004%** 0.001 — — — —

Note. CRP = C-reactive protein; SLEs = stressful life events.

##4h <.001. **p < .01. *p < .05. Indicators of statistical significance account for the Holm correction for family-wise error.
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Table 4. Fixed Effects of SLEs on Health Outcomes, by Event Domain
Depressive symptoms Self-rated health CRP
Coefficient SE Coefficient SE Coefficient SE
Family events
Recent SLEs 0.18%** 0.02 -0.004 0.01 0.04 0.20
Extraversion x SLEs -0.007 0.05 0.02 0.02 -0.26 0.49
Agreeableness x SLEs 0.10 0.06 -0.02 0.03 1.13 0.53
Conscientiousness x SLEs -0.04 0.05 -0.03 0.03 -1.23 0.51
Neuroticism x SLEs -0.03 0.04 -0.007 0.02 0.31 0.33
Openness x SLEs -0.02 0.05 -0.003 0.02 0.56 0.44
Work/financial events
Recent SLEs 0.07%** 0.02 -0.03%* 0.008 0.14 0.15
Extraversion x SLEs 0.02 0.04 0.002 0.02 -0.10 0.38
Agreeableness x SLEs -0.005 0.05 -0.01 0.02 0.07 0.41
Conscientiousness x SLEs -0.06 0.04 -0.005 0.02 0.33 0.39
Neuroticism x SLEs 0.05 0.03 -0.016 0.01 -0.05 0.25
Openness x SLEs 0.026 0.04 -0.01 0.02 -0.13 0.33
Home events
Recent SLEs -0.01 0.06 -0.03 0.03 -0.12 0.78
Extraversion x SLEs 0.17 0.14 0.008 0.07 -0.24 1.9
Agreeableness x SLEs 0.009 0.16 -0.02 0.08 1.34 2.01
Conscientiousness x SLEs 0.30 0.15 -0.14 0.07 -3.22 2.34
Neuroticism x SLEs 0.06 0.09 -0.06 0.05 0.71 1.08
Openness x SLEs -0.18 0.14 0.10 0.07 0.72 1.49
Health events
Recent SLEs 0.17%** 0.02 — — — —
Extraversion x SLEs 0.04 0.04 — — — —
Agreeableness x SLEs -0.06 0.04 — — — —
Conscientiousness x SLEs 0.03 0.04 — — — —
Neuroticism x SLEs 0.06 0.03 — — — —
Openness x SLEs -0.02 0.04 — — — —

Note. CRP = C-reactive protein; SLEs = stressful life events.

##4p <.001. **p < .01. *p < .05. Indicators of statistical significance account for the Holm correction for family-wise error.

different from zero. No specific SLE domains were associ-
ated with change in CRP.

Exploratory Analyses

We compared the effects of a spouse’s death within 90 days
versus 2 years prior to a given wave for both depressive
symptoms and SRH. We did not investigate CRP be-
cause there were no significant effects for CRP from our
planned models.

The effect of a spouse’s death on depressive symp-
toms was larger when the death occurred within 90 days
(B = 1.68, p < .001) than when the death occurred within
2 years (B = 0.87, p < .001). Furthermore, the interac-
tion between neuroticism and spouse death was stronger
within 90 days (B = 0.41, p = .006) than 2 years (B = 0.12,
p = .04). However, neither interaction effect remained sig-
nificant after applying the Holm correction.

For SRH, there were no significant main effects for
the 90-day window (B = 0.01, p = .78) nor for the 2-year
window (B = 0.03, p = .05). There were also no significant

interactions between neuroticism and spouse death (for
90 days, B = 0.004, p = .96; for 2 years, B = 0.04, p = .14).

Discussion

Older adults are at high risk of experiencing bereave-
ment, chronic illness onset, and other major SLEs (Ogle
et al., 2013). It is crucial to understand the health conse-
quences of such events, and how personality may exac-
erbate or buffer against the potentially negative effects
of SLEs. The present study revealed that older adults ex-
perienced increased depressive symptoms and declines in
self-rated physical health following recent SLEs. These ef-
fects varied by event type, with depressive symptoms af-
fected most strongly by family and health-related events,
whereas SRH was affected mostly by work/financial-
related events. Furthermore, trait neuroticism was di-
rectly associated with elevated depressive symptom levels
and worse SRH. However, in most instances, there was
no evidence that neuroticism and SLEs interacted signifi-
cantly to affect these health outcomes.
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Researchers have hypothesized that neuroticism exerts
a detrimental effect on health by intensifying reactions to
stressors (Hampson, 2012; Lahey, 2009). The present study
contributes to a growing body of literature that does not
find notable long-term moderating effects of neuroticism
on reactions to major SLEs (e.g., Anusic et al., 2014; Hahn
et al., 2015; Pai & Carr, 2010; Yap et al., 2012). Such find-
ings may inform future work on process models of per-
sonality and health. For example, the specific processes by
which personality dispositions and stressful events affect
health outcomes may be mostly similar across individuals,
regardless of particular combinations of traits and experi-
ences. A strength of the present study is the use of pro-
spective data from a large, national sample of older adults.
Furthermore, whereas prior studies most often examined
specific types of events in isolation, we aggregated across
event types, allowing for the accumulation of several events
within a 2-year time frame. We also extended prior findings
by exploring several different health outcomes, including
depressive symptoms, self-reported physical health, and an
objectively measured indicator of systemwide inflamma-
tion. None of these outcomes seemed to be affected by an
interaction between neuroticism and SLEs.

Though neuroticism appears to heighten short-term
emotional response to daily stressors (e.g., Bolger &
Schilling, 1991; Gross et al., 1998; Mroczek & Almeida,
2004; Suls & Martin, 2005), the present findings raise ques-
tions about the persistence of heightened responsivity. We
found that individuals high in neuroticism did not experi-
ence detectably worse long-term outcomes following major
life stressors. Instead, SLEs had a significant direct effect
on depressive symptoms and self-rated health, suggesting
that SLEs are harmful regardless of personality. Given the
strong evidence base connecting neuroticism with stress re-
activity, there are important questions to investigate about
how older adults with high neuroticism cope with major
SLEs. For example, they may engage resources that coun-
teract the effects of any heightened reactivity, or they may
prepare for anticipated SLEs in ways that dampen their
heightened response. Though neuroticism has been linked
with less adaptive coping (Lahey, 2009), coping also tends
to become more efficient and nuanced with age (Aldwin,
2011), so older adults who are higher in neuroticism may
have developed effective means of compensating for their
dispositional traits. In that case, any differential effects of
neuroticism in the face of SLEs may manifest at the level of
coping processes, but not affect health outcomes directly—
an important hypothesis to pursue in future research.

It is also possible that individuals with high neuroti-
cism may react more negatively in the immediate after-
math of an SLE, but that any discrepancy resolves within
a few months. Our comparison of the effects of spouse
death within the most recent 90 days versus 2 years seems
to support this idea. Given the exploratory nature of our
findings, future research is needed to confirm whether
neuroticism exerts a decaying effect on the relationships

between SLEs and health outcomes. However, if con-
firmed, this could have meaningful implications for clin-
ical practice with older adults. For example, there may be
a sensitive period in which individuals high in neuroticism
are at higher risk of adverse outcomes following an SLE.
Through that period, clinicians may use information about
clients’ personalities to select appropriate interventions
(Bagby, Gralnick, Al-Dajani, & Uliaszek, 2016; Harkness
& Lilienfeld, 1997). Given recent meta-analytic evidence
that high neuroticism is associated with worse therapeutic
outcomes (Bucher, Suzuki, & Samuel, 2019), personality-
tailored treatments are important to pursue. However, the
added value of personality-tailoring for SLE-focused inter-
ventions may be highest within the first few months after
the focal event.

Notably, we found that the effects of personality and
SLEs differed across the three health measures we evalu-
ated. Individuals who experienced more SLEs reported
more depressive symptoms and worse SRH, but did not
have elevated CRP levels. Similarly, personality traits such
as neuroticism, extraversion, and conscientiousness were
related to depressive symptoms and SRH in directions con-
sistent with prior research (Hill & Roberts, 2016), whereas
CRP was not significantly related to any of the Big Five
traits after correcting for multiple comparisons. These find-
ings suggest that the interaction between stressors and neu-
roticism may be more important for some health outcomes
than others. Other health outcomes that are worth ex-
ploring in the future, given their relevance to older adults’
well-being and evidence linking them to personality and/or
stressors, include anxiety (Bryant, Jackson, & Ames, 2008),
cognitive function (Chapman et al., 2012), and mortality
(Roberts et al., 2007).

The present study only tested initial level of personality
traits as a predictor, and did not investigate change in per-
sonality traits. Though relatively stable, personality traits
can and do change over time; this malleability is often over-
looked based on misconceptions that personality is fixed
in adulthood (Bleidorn et al., 2019). Given evidence sug-
gesting that both personality trait level and change in per-
sonality predict health outcomes (Turiano et al., 2012),
future research that tests whether changes in neuroticism
predict heightened stress reactivity is warranted.

Several limitations of the present study involved
measurement issues. Most research involving SLEs is
limited by inherent challenges of measuring event oc-
currence (Harkness & Monroe, 2016). Though we at-
tempted to include as many SLE types as possible, there
are still other events (e.g., death of siblings or close
friends) that are not measured in HRS. Many partici-
pants were also missing data for several events, often
due to noncompletion of the LBQ. Variance in timing
and severity of SLEs was also constrained by the bi-
nary “presence/absence” event coding. Furthermore, the
brevity of the MIDI may have limited our power to de-
tect effects of Big Five traits. We attempted to address
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these issues through sensitivity analyses. Encouragingly,
the vast majority of specifications pointed to the same
substantive conclusions. Nonetheless, future research
may improve on these measurement concerns. “Gold
standard” SLE assessments involve semistructured inter-
views to thoroughly explore participants’ exposure to
stressors, which are subsequently scored by blind raters
(Harkness & Monroe, 2016). Such methods could be
used to test whether our results replicate with an even
more exhaustive measure of SLEs, and more precise as-
sessment of event timing and severity. Exploration of the
effects of different types of stressors, such as daily has-
sles and chronic stress, are also warranted. Replication
efforts using a longer Big Five measure may also be
valuable.

Like many longitudinal studies of aging, the present
study is subject to selection effects. However, attrition was
not strongly related to neuroticism (see Supplementary
Table S2). To mitigate selection bias, we used FIML and
controlled for variables that were significantly associated
with attrition. Furthermore, when examining change only
between Waves 1 and 2 (when 93% of the current sample
was retained), the results were consistent with the main
analysis. In LGM models that did not constrain interaction
parameters to be equal across waves, the N x SLE inter-
action for Wave 2 was B = 0.033, p = .171 for depressive
symptoms, and B = -0.043, p = .003 (ns after applying
Holm correction) for self-rated health. Testing diverse sam-
ples, including individuals with relatively high neuroticism
(e.g., clinical samples), and using more frequent assessments
may further mitigate selection bias in future research.

Our results may not generalize to earlier times of life, as
the present sample included only older adults. That said,
the size and national reach of the HRS sample is an im-
portant strength, and we expect that our findings represent
American older adults reasonably well.

Conclusion

The present study found little evidence that Big Five
traits, and neuroticism in particular, moderate the
health impacts of SLEs on a 2-year time frame. Though
past research has strongly supported the hypothesis
that neuroticism represents greater reactivity to stress,
this heightened response to stressors may dissipate
and become undetectable over the course of several
months. Older adults with high neuroticism may also
have effective coping mechanisms to limit the severity
of their reaction to SLEs. Though we did not find that
neuroticism moderated the effect of SLEs, the main ef-
fects of Big Five traits and SLEs were substantial in
many instances, suggesting that these factors are im-
portant predictors of older adults’ health outcomes in
their own right, and should be considered in the con-
text of interventions to promote older adults’ mental
and physical health.

Supplementary Material

Supplementary data are available at The Journals of
Gerontology, Series B: Psychological Sciences and Social
Sciences online.
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