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ABSTRACT

Background: Environmental influences on the rate of Alzheimer’s disease (AD) progression have received little
attention. Our objective was to test hypotheses concerning associations between caregiver personality traits
and the rate of AD progression.

Methods: Care receivers (CR) were 161 persons with AD from a population-based dementia progression
study; 55 of their caregivers were spouses and 106 were adult children. Cognitive status of the CR was
measured with the Mini-Mental State Examination every six months, over an average of 5.6 (range: 1-14)
years. Linear mixed models tested rate of cognitive decline as a function of caregiver personality traits from
the NEO Five-Factor Inventory.

Results: Significantly faster cognitive decline was observed with higher caregiver Neuroticism overall; however,
in stratified models, effects were significant for adult child but not spouse caregivers. Neuroticism facets
of depression, anxiety, and vulnerability to stress were significantly associated with faster decline. Higher
caregiver Extraversion was associated with slower decline in the CR when caregivers were adult children but
not spouses.

Conclusions: For adult child caregivers, caregiver personality traits are associated with rate of cognitive decline
in CRs with AD regardless of co-residency. Results suggest that dementia caregiver interventions promoting
positive care management strategies and ways to react to caregiving challenges may eventually become an
important complement to pharmacologic and other approaches aimed at slower rate of decline in dementia.
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Introduction

Alzheimer’s disease (AD) remains a major public
health problem, with a prevalence of 11-16 million
cases projected by 2050 in the United States alone
(Alzheimer’s Association, 2012). With no current
cure, research has focused on better understand-
ing, and potentially modifying, the rates of clinical
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progression. After onset of AD, the typical rate of
cognitive decline in AD is about three points/year
on the Mini-Mental State Examination (MMSE),
a global cognitive assessment (Behl er al., 2005).
Faster decline has been associated with higher edu-
cation and younger onset age (Teri ez al., 1995),
with vascular risk factors and early neuropsychiatric
and related baseline behavioral disturbances such as
agitation or psychosis (Scarmeas ez al., 2005).

In more recent years, the rate of clinical pro-
gression of AD has been linked with the “care-
giving environment,” comprising caregiver’s (CQG)
characteristics as well as care management prac-
tices. Closer emotional relationships within the care
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dyad (Norton et al., 2009) and engagement of the
care receiver (CR) in more cognitively stimulat-
ing activities (Treiber er al., 2011) are associated
with slower cognitive decline in AD. CGs’ problem-
focused coping style (T'schanz ez al., 2013) is asso-
ciated with slower decline in dementia, suggesting
that the progression of AD may be modifiable. The
current study evaluates whether CG’s personality
characteristics (e.g. as measured by the “Big Five”
model advanced by Costa and McCrae, 1992) are
associated with differential rates of AD progression.

Dementia caregiving and caregiver’s
personality: effects on the caregiver

Dementia caregiving is related to both negative and
positive outcomes for CGs (Koerner ez al., 2009),
and personality is strongly associated with stress
coping in CGs (Hooker ez al., 1994). CG’s person-
ality traits have been studied for their associations
with CG health, in particular, higher levels of Neur-
oticism are associated with higher depression risk
(Jang et al., 2004), higher objective and subjective
CG burden (Melo ez al., 2011), a lower response
rate to CG interventions (Jang ez al., 2004), and
higher caregiver mortality risk, with a 63% greater
risk of death over four years compared with non-
CGs (Schulz and Beach, 1999). CG Extraversion
and Agreeableness are associated with decreased
CG burden, and CG Extraversion is also associated
with attenuated CG depression (Melo ez al., 2011).
Koerner ez al. (2009) similarly reported that CG Ex-
traversion and Agreeableness were associated with
CG benefits/gains. They observed that CGs high in
these characteristics were more likely to value and
feel more comfortable in their CG role.

Dementia caregiving and caregiver
personality: effects on the care receiver

Less research has been conducted associating CG
personality with CR outcomes. The transitive
model for studying the effects of CG personality
on the CR (Ruiz ez al., 2006) posits that the charac-
teristics of each individual member of a dyad influ-
ence the characteristics and experience of the other
dyad member, where the CG may reciprocate sim-
ilar emotions of CR and wice versa. For example,
several studies of AD CGs found that CR depres-
sion was strongly associated with distress and de-
pression in their CG (Teri ez al., 1997). de Vugt
er al. (2004) found a bi-directional pattern, where
CG irritability or criticism was significantly associ-
ated with a higher level of hyperactive behavior in
the CR.

Kitwood (1993, pp. 64-65) has suggested that
dementia caregiving is a “cooperative and reciprocal
engagement” that necessitates that CGs be emo-

tionally available to their CR and display empathy,
flexible thinking, imagination, and creativity. This
approach supports the hypothesis that CG charac-
teristics (such as personality traits) that promote
acceptance of the validity of CR experiences, and
stimulate conscientious identification of CR needs,
are crucial to development of a positive care envir-
onment.

Caregivers high in Neuroticism reported CR
impairments more negatively and responded to
care with greater frustration (Bookwala and Schulz,
1998), perceived fewer supporters (Shurgot and
Knight, 2005), and had less instrumental sup-
port from family and friends (Reis ez al, 1994).
Hooker et al. (1994) found that CGs high in Neur-
oticism and low in optimism used maladaptive
coping strategies. Pot er al. (2001) reported that
higher levels of Extraversion in non-spouse CGs
increased the likelihood of institutionalization and
speculated that this was because extraverted CGs
may find it easier to discuss the difficulties inherent
to dementia-related care with professionals.

The current study

While there is some evidence that CG personality
traits may be associated with outcomes in the CR,
the extent to which CG personality traits are re-
lated to the progression of AD in the CR remains
unknown. Of the few such studies available, most
were clinic-based (e.g. de Vugt er al.,, 2004) and
in the remainder, observation time was only one to
three years (e.g. Pot et al., 2001). The current study
sought to examine this question in a population-
based sample of care dyads observed for nearly
six years, on average. Because the transitive model
suggests that some personality traits might be pro-
tective for the other member of a dyad, we hypo-
thesized that CRs in whom the CG was lower in
Neuroticism, and higher in Extraversion and Agree-
ableness, would experience slower rates of cognitive
decline.

Methods

Subjects

The Cache County Dementia Progression Study
(DPS; Tschanz et al., 2011) derives its sample from
the population-based longitudinal Cache County
Memory Study (CCMS; Breitner er al., 1999),
which is designed to evaluate genetic and environ-
mental risk factors for dementia. Begun in 1995,
the CCMS enrolled 90% of the 5,677 county res-
idents aged 65 years or older in its first wave,
with three subsequent triennial incidence waves
also completed. Participants with incident dementia
were followed prospectively in DPS, approximately



semiannually, with visits 6—18 months apart. Of
the 334 DPS participants, there were 240 who
had AD and no other diagnosis. We removed
19 who were cared for by someone other than
spouse or adult child (in-law). Of the remaining 221
participants, 161 had Neuroticism-Extroversion-
Openness (NEO) data (73% completion rate).

Alzheimer’s disease diagnosis procedures

All DPS participants were identified from the multi-
stage procedures of the CCMS, reported in Breit-
ner et al. (1999). Briefly, screening began with
an in-person interview that included the Modified
MMSE. Participants who screened positive for pos-
sible dementia completed an in-depth clinical as-
sessment, as did a 19% sub-sample of “designated
controls.” Specially trained nurses and psychomet-
ric technicians administered the clinical assessment,
which included a brief physical evaluation, a de-
tailed history of medical and cognitive symptoms,
a structured neurological examination, and a one-
hour battery of neuropsychological tests.

A geriatric psychiatrist and neuropsychologist
reviewed these data; participants with a working
DSM-III-R diagnosis of dementia were selected for
psychiatrist examinations and laboratory studies, in-
cluding neuroimaging, and an 18-month follow-up
clinical assessment. A consensus panel of experts
in neurology, geriatric psychiatry, neuropsychology,
and cognitive neuroscience reviewed all available
data and assigned final consensus diagnoses. Onset
age was defined as the age when the participant un-
ambiguously met DSM-III-R criteria for dementia.
AD was diagnosed according to the National Insti-
tute of Neurological Disorders and Stroke and the
Alzheimer’s Disease and Related Disorders Associ-
ation (NINCDS-ADRDA) criteria. Study proced-
ures were approved by institutional review boards of
Utah State, Duke, and the Johns Hopkins univer-
sities, with informed consent obtained at each visit
prior to data collection.

Cognitive trajectory measurement

Cognitive status was measured at each DPS visit
using the Consortium to Establish a Registry for
Alzheimer’s Disease adaptation of MMSE (Morris
et al., 1993). An adjusted MMSE score was cal-
culated by discarding items missed due to sens-
ory/motor impairment, calculating the correct per-
centage, rescaled to a 30-point scale. MMSE scores
from all visits at which the NEO respondent was
reported as being the key CR were included. When
the CR changed (e.g. spouse dies, adult child is new
CR), all subsequent MMSE scores corresponding
to the period with the new CR were dropped from
analysis.
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Caregiver personality measurement

The NEO Personality Inventory — Revised (NEO-
PIR) was collected from 158 CGs through mail-
in questionnaire. Another 83 CGs completed the
NEO Five Factor Inventory (NEO-FFI) by tele-
phone, resulting in 241 completed personality in-
ventories. On average, time from dementia onset to
collection of the NEO was 5.6 years. We assume
relative stability of caregiver personality traits over
the full observation period of cognitive status in the
CR.

The NEO-PIR is a 240-item personality instru-
ment consisting of 48 items in each of the five do-
mains, corresponding to Neuroticism, Extraversion,
Openness, Agreeableness, and Conscientiousness.
Within the 48 items in each domain of the NEO-
PIR, there are six facets or sub-domains (eight items
each), computed for secondary analyses. The NEO-
FFI is a 60-item personality instrument consisting
of a subset of 12 items (out of the total of 48 in
the NEO-PIR) in each of the same five domains.
Internal consistency of the five NEO-FFI domains
as reported in the manual is as follows: Neuroticism
= 0.79, Extraversion = 0.79, Openness = 0.80,
Agreeableness = 0.75, and Conscientiousness =
0.83 (Costa and McCrae, 1992). To standardize
the measure across both long and short versions, five
personality domain scores were computed using the
NEO-FFI algorithm. Using gender-specific popu-
lation mean and standard deviation values provided
in the NEO manual, raw scores were converted to
t-scores (M = 50, SD = 10). The NEO-FFI do-
main scores were set to missing if 10 or more of the
60 items were missing.

Moderator variable and covariates

Because having a non-spouse CG has been associ-
ated with faster rate of cognitive and functional de-
cline in CR with AD (Norton ez al., 2009), and there
is greater likelihood of institutionalization when
CG exhibits high levels of Extraversion (Pot et al.,
2001), we examined whether kin relationship of CG
(spouse vs. adult child) moderated the association
between personality traits and rate of cognitive de-
cline. Education was recorded in years. Behavioral
problems associated with dementia were measured
with the neuropsychiatric interview (NPI), which
possesses strong content and concurrent validity,
and excellent inter-rater and test—retest reliability.
In each of the ten behavioral domains, the product
of severity (ranging from 1-3 for mild, moderate,
and severe) and frequency (ranging from 1-4 for
occasional, often, frequently, very frequently) was
computed, with a score of zero when a behavioral
domain was absent. These products were summed
to create a total NPI score ranging from 0-120,
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trichotomized as follows: none, “mild” (score > 0
but no domain had frequency x severity > = 4),
and “moderate to severe” (score > 0, one or more
domains with frequency X severity > 4).

Statistical analysis

Linear mixed models (LMM) of the trajectory of
MMSE scores were computed from AD onset for-
ward, using SPSS v20. LMM estimates the effects
of fixed factors (e.g. personality traits) on cognitive
status, while accounting for the within-subject cor-
relation across time points. LMM accommodates
attrition in longitudinal data, utilizing all available
data from participants with incomplete participa-
tion at follow-up. A predictor variable was retained
if its Wald statistic yielded p < 0.05 or the likelihood
ratio x? test of nested models, including vs. and ex-
cluding the term yielded p < 0.05 (only the latter
are reported herein for clarity). The MMSE traject-
ory was tested for a quadratic effect and found to
be statistically significant; therefore, all models in-
cluded a quadratic time effect.

Separate models were estimated for each of the
five personality domains. Model fitting proced-
ures began with a “base” model, including the
personality trait and its interaction with time and
time-squared. Next, kin relationship was tested for
moderating effect via adding to the base model kin
relationship and its interaction with both time and
time-squared, and the interaction of these terms
with the personality variable. LMM was adjusted
for two additional covariates — CR educational level
and behavioral disturbances (the latter having cor-
related significantly with at least two personality do-
mains).

In secondary analyses we examined the six fa-
cets for the given domain to explore which com-
ponent(s) of the trait were contributing significantly
to the overall domain effect for NEO personality
domains significantly associated with cognitive tra-
jectory. This necessitated use of the subsample of
subjects who completed the NEO-PIR long form.
We first repeated the model derived on the larger
sample (including long- and short-form NEO) us-
ing the long-form subsample to confirm that effects
were robust (we always found this to be the case)
and then computed separate models for each facet.

Results

Our analysis included 161 CR/CG dyads with NEO
data. The 60 subjects without NEO data did not
differ from NEO responders on any demographic
variable examined (Table 1 footnote). Dyads were

followed for periods of time ranging between 1 and
14 years (M = 5.65, SD = 2.89) and between 1

and 13 visits (M = 4.72, SD = 2.57). CRs were
60% females, with a mean age of 82.9 years (SD
= 6.19) and education of 13.3 years (SD = 3.02).
Behavioral disturbances were absent in 85 (55%),
“mild” in 38 (25%), and “moderate to severe” in
31 (20%) CRs. CGs providing NEO data were 78%
females with a mean age of 67.9 years (SD = 13.62)
and an education of 14.3 years (SD = 2.39); 34%
of CGs were spouses to the CR, and 66% were
adult child(ren) (or child(ren)-in-law; comparison
of NEO responders and non-responders appears as
a footnote in Table 1).

Cronbach « internal consistency reliability coef-
ficients for the five NEO-FFI domain scores were
0.788, 0.731, 0.668, 0.801, and 0.847 for Neur-
oticism, Extraversion, Openness, Agreeableness,
and Conscientiousness, respectively. Compared to
a t-score mean of 50, CGs in this cohort repor-
ted average level of Neuroticism, but were slightly
higher on Agreeableness and slightly lower on Ex-
traversion, and were somewhat lower on Openness
and Conscientiousness (Table 1). Pair-wise correl-
ation between domains ranged from —0.39 to —
0.49 (Neuroticism vs. Extraversion, Agreeableness,
and Conscientiousness), from +0.23 to +0.42 (Ex-
traversion vs. Openness, Agreeableness, and Con-
scientiousness), was +0.24 for Agreeableness vs.
Conscientiousness (all p < 0.001; other correlation
coefficients had p > 0.05).

Females reported significantly higher levels of
Neuroticism, Openness, and Conscientiousness
than males, while males reported significantly
higher levels of Extraversion and Agreeableness
than females (Table 1). Spouses reported signific-
antly higher levels of Agreeableness, while adult
child CGs reported significantly higher levels of
Neuroticism, Openness, and Conscientiousness
(Table 1).

Rate of care receivers cognitive decline as a
function of caregiver personality

Significantly faster cognitive decline was observed
with higher CG Neuroticism (Table 2). Higher CG
Neuroticism facet scores were associated with faster
cognitive decline for anxiety and depression, with a
trend for vulnerability to stress. Angry hostility, self-
consciousness, and impulsiveness facets were not
related to rate of decline.

Higher Neuroticism was associated with sig-
nificantly faster cognitive decline in participants
with adult child CGs, but not with spouse CGs
(Table 2). Because cognitive trajectory is non-linear
and effect size varies across time, we provide graphs
showing estimates of cognitive scores as a func-
tion of time, for illustrative values of covariates
in the model at 25th, 50th, and 75th percentiles



Table 1. Mean (SD) of each of the five personality traits of AD caregivers from NEO-FFI, overall and by caregiver gender, and caregiver relationship to person
with AD?

OVERALL CAREGIVER GENDER CAREGIVER RELATIONSHIP
PERSONALITY MEAN (SD); MALE FEMALE ADULT IN-DEP. SAMPLES
DOMAIN® ONE-SAMPLE t-TEST® (n=35) (n=126) IN-DEP. SAMPLES t-TESTY SPOUSE (n=55) CHILD (n= 106) tTESTY
Neuroticism 50.3 (8.8), t = 1.606, 48.9 (8.7) 51.3(8.7) t=-6.17,df=2,091,p < 0.001 48.5 (8.5) 51.3 (8.8) t="7.03,df = 2,091,
df = 2,092, p = 0.097 p < 0.001
Extraversion 48.4 (9.2),t = —8.18, 49.1 (9.3) 47.9(9.1) t=3.09,df=2,091,p=0.002 48.1(9.0) 48.5 (9.3) t= 0.80, df = 2091,
df = 2,092, p < 0.001 p = 0.429
Openness 46.3 (8.4),t=—19.87, 45.2(7.9) 47.1(8.7) t=-5.03,df=xx,p < 0.001 45.6 (7.7) 46.7 (8.7) t=2.84,df = 2,091,
df = 2,092, p < 0.001 p = 0.005
Agreeableness 51.8 (10.2), t = 8.14, 52.8 (8.9) 51.2(10.9) t=3.50,df=2,091,p < 0.001 52.9(11.0) 51.2 (9.8) t= —3.65, df = 2,091,
df = 2,092, p < 0.001 p < 0.001
Conscientious- 46.0 (10.3),t = —17.85, 44.6 (11.1) 47.0 (9.5) t= —5.28,df=2091,p < 0.001 44.6 (11.5) 46.7 (9.4) t=4.63, df = 2,091,
ness df = 2,092 p < 0.001 p < 0.001

Notes: ?Compared to NEO non-responders (NR), NEO responders were not significantly different in age (M = 76.4/SD = 6.0 vs. M = 75.3/SD = 5.9 (NR), t = 1.16, df = 219, p = 0.248), were
no better educated (M = 13.3/SD = 3.0 vs. M = 13.1/SD = 3.0 (NR), t = 0.345, df = 219, p = 0.730), were no more likely to be female (60.2% vs. 63.3% (NR), x> = 0.175, df = 1, p = 0.676),
and did not differ on presence of e4 allele (47.2% vs. 50.0% (NR), x% = 0.137,df = 1,p = 0.711).

bEach personality domain score was converted to a t-score with a mean of 50 and a standard deviation of 10; thus, mean scores above 50 indicate a personality trait that is more pronounced, while
mean scores below 50 indicate personality traits that are less pronounced, in the CGs in the present study, compared to population norms.

€One-sample t-test to test null hypothesis that each personality domain mean is equal to 50.

dIndependent samples t-test comparing either male versus female CRs or spouse versus adult child CRs with sample sizes as noted in the table.
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Table 2. Omnibus F-tests in linear mixed models of (rate and acceleration of) cognitive decline in a sample of

161 persons with Alzheimer’s disease as a function of caregiver personality traits?

NEO DOMAIN OVERALL DOMAIN

INDIVIDUAL FACETS

MODERATION BY KIN
RELATIONSHIP

Neuroticism (higher
Neuroticism = faster
decline)

F(1,369) = 13.32, p < 0.001
F(1,388) = 21.59, p < 0.001

F(1,371) = 1.88,p = 0.171,
F(1,274) = 5.81, p = 0.017

Extraversion (higher
Extraversion =
slower decline)

Openness F(1,285) = 0.39, p = 0.531,
F(1,248) = 0.10, p = 0.751
Agreeableness F(1,285) = 1.35, p = 0.247,
F(1,247) = 0.70, p = 0.405
Conscientiousness F(1,273) = 0.05, p = 0.831,

F(1,264) = 0.12, p = 0.729

Anxiety:

F(1,282) = 5.68, p = 0.018
F(1,307) = 8.60, p = 0.004
Depression:

F(1,236) = 16.79, p < 0.001
F(1,321) = 27.59, p < 0.001
Vulnerability to stress:
F(1,259) = 2.99, p = 0.085
F(1,271) = 4.26, p = 0.040
Not computed because
overall domain was n.s.

Not computed because
overall domain was n.s.
Not computed because
overall domain was n.s.
Not computed because
overall domain was n.s.

F(1,382) = 3.56, p = 0.060
F(1,416) = 7.77, p = 0.006
Adult child CG:

F(1,232) = 13.02,p < 0.001
F(1,253) = 25.41, p < 0.001
Spouse CG:

F(1,163) = 0.29, p = 0.592
F(1,151) = 0.01, p = 0.905

F(1,394) = 0.01, p = 0.012,
F(1,290) = 0.003, p = 0.003
Adult child CG:

F(1,220) =5.59, p = 0.019,
F(1,169) = 11.23, p = 0.001
Spouse CG:

F(1,171) = 2.69, p = 0.103,
F(1,125) = 2.92,p = 0.090
F(1,297) = 0.11, p = 0.744,
F(1,288) = 0.22, p = 0.638
F(1,304) = 0.58, p = 0.449,
F(1,279) = 0.09, p = 0.764
F(1,307) = 0.24, p = 0.623,
F(1,309) = 0.001, p = 0.979

Note: 2Additional covariates included CR education and neuropsychiatric disturbances.

Child/Spouse Caregiver * Time * Neuroticism

15 20 25

CG Neuroticism

low
== med
- high

MMSE Score
10

83 years old at onset, CG = Child

83 years old at onset, CG = Spouse

0 2 4 6 8 10

12 0 2 4 6 8

Years since dementia onset

Figure 1. (Colour online) Higher level of self-reported caregiver Neuroticism is significantly associated with faster rate of cognitive decline
among persons with AD cared for by adult child, but with non-significant association for persons with AD cared for by spouses (total n =

161; interaction p < 0.001).

(Figure 1). The relative shape of the three resulting
curves in each plot is unchanged, but moves ver-
tically up or down, at other covariate values. De-
cline is notably faster at higher levels of Neuroticism
for adult child CGs, but with little association for
spouse CGs. The results were robust after adjust-
ment for co-residency (not shown in Figure 1).
Caregiver Extraversion did not have a signific-
ant overall effect on rate of CR cognitive decline;
however, kin relationship was a significant mod-
erator (Table 2). Slower cognitive decline was ob-
served when CG was an adult child, who reported

higher Extraversion, but effect was non-significant
with spouse CGs (robust after adjustment for co-
residency; results not shown). Openness, Agree-
ableness, and Conscientiousness were not signific-
antly associated with cognitive decline, and were
also not moderated by kin relationship.

Discussion

In this population-based sample of incident cases
of AD, higher CG Neuroticism was associated with
faster cognitive decline in the CR, controlling for



behavioral disturbances in the CR, an indicator
of dementia severity. Results are similar to prior
findings that CGs high in Neuroticism tend to use
more emotional and maladaptive coping strategies
(Hooker et al., 1994), consistent with our result
of faster CR decline associated with Neuroticism
facets of depression, anxiety, and vulnerability to
stress. Individuals with higher Neuroticism tend to
be more emotionally withdrawn, more focused on
worries and fears, and more sensitive to perceived
stress (Costa and McCrae, 1992). We suspect that
these attributes might impede the CGs’ ability to
effectively engage their CRs in positive and stimu-
lating experiences, which in prior research are as-
sociated with slower dementia progression (Treiber
etal., 2011). CGs scoring high on Neuroticism also
tend to feel greater frustration with the caregiving
role (Bookwala and Schulz, 1998). CRs have a sig-
nificant level of awareness of their CGs’ state of
psychological health (Ablitt er al., 2010), and thus
it is possible that perceiving their CGs’ depression,
anxiety and frustrations may negatively influence
the CRs’ mood, and contribute toward overall cog-
nitive decline.

The effects of Neuroticism were moderated by
CG kin relationship, with the strongest effects found
among CRs cared for by adult children. It is plaus-
ible that in spouse CGs, an accustomed lifelong
pattern of interactional styles and relational adjust-
ments has been already established long before CR’s
transition into dementia, while CRs with adult child
CGs may have experienced a more abrupt expos-
ure to CG personality. These CRs face a multi-
tude of psychological challenges — declining cog-
nitive capacity, possible spousal bereavement, loss
of autonomy and independent living, and concerns
about having become a burden to their family. A
change in CR residence may also reduce social con-
nectedness. In the spousal caregiving setting, the
spouse has made a lifelong commitment and may
feel that the caregiving role is their duty. Adult
child CGs may have simultaneous responsibilities
to their own families and often an employer, which
may cause the CR to perceive that he or she is a
burden to the adult child CG, especially if that CG
exhibits anxiety, depression, and stress.

Higher CG Extraversion was associated with
slower decline among CRs cared for by adult chil-
dren, potentially because this makes the CG more
proactive in discussing dementia care options with
healthcare providers. A positive social environment
can enable the CR to experience relative well-being.
Higher levels of Extraversion may also be found in
CGs more willing to engage CRs in activities with
social stimulation. Pot ez al. (2001) demonstrated
that Extraversion effects were present only among
non-spouse CGs, but higher Extraversion was asso-
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ciated with an increased likelihood of institutionaliz-
ation. We also observed a trend for slower cognitive
decline with higher Extraversion in CRs cared for
by a spouse, consistent with prior findings that CRs
had more positive emotions when their spouse CG
had higher Extraversion (Rabins ez al., 1990). No
other NEO personality trait was associated with CR
rate of decline.

Strengths and limitations

A potential measurement limitation is that we used
a mixture of short- and long-form NEO meas-
urement; however, robustness of findings between
long-form subsample only and full sample lessens
concerns for biases. In addition, we emphasize that
ethnic and religious homogeneity of this sample may
limit generalizability of findings to similar popula-
tions.

A major strength is that these data are derived
from one of the few population-based studies of de-
mentia progression in the world; this would likely
increase generalizability compared to studies using
clinic-based samples. The length of follow-up, aver-
aging nearly six years, allowed us to obtain data indi-
viduals who progressed from mild to more advanced
stages of dementia. Adjusting models for neuropsy-
chiatric disturbance measures allowed model ad-
justment for dementia severity.

Future directions

Whether CG personality directly impacts the patho-
biology of the disease or acts indirectly through CG
depression, anxiety, and stress vulnerability cannot
be determined here. The identification of potential
mechanisms underlying these associations requires
further study. Higher CG Neuroticism and distress
proneness have been linked to higher CR depression
(Ruiz et al., 2006), and elsewhere, CR depression
is associated with a faster rate of cognitive decline
(Rapp et al., 2011), suggesting one possible mech-
anism. CGs high in Neuroticism report higher levels
of CG burden (Shurgot and Knight, 2005), and
elsewhere burden is associated with faster cognitive
decline in the CR (Viatonou ez al., 2009), another
potential pathway. The third potential mechanism
may derive from CGs higher in Neuroticism tend-
ing to use less problem-focused coping (Chappell
and Dujela, 2009), which has been linked to slower
cognitive decline (T'schanz er al., 2013). CGs with
more adaptive coping styles may be better able to
formulate and implement an effective plan to ad-
dress challenging aspects of dementia caregiving.
While personality traits are largely stable
(Roberts and DelVecchio, 2000), individuals with
high Neuroticism may exhibit modifiable behavi-
ors amenable to interventions designed to decrease
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depression and anxiety. Understanding personality
may help psychosocial interventions to be more tar-
geted and effective. It may also be advisable when
training professionals who provide help to family
caregivers to distinguish between CG-spouses and
CG-adult children concerning CG personalities. It
may be possible to train CGs to adopt alternative
ways to think about, react, or adapt to the chal-
lenges of caregiving, recognizing that therapeutic
approaches may work differently across individuals
with different personality types. In this context, in-
terventions that target the vulnerabilities associated
with high levels of Neuroticism seem promising, but
warrant further study.

Conclusion

To our knowledge, this is the first population-based
study of dementia progression to identify an asso-
ciation between caregiver personality traits and rate
of cognitive decline in persons with AD. Findings
contribute toward a broader understanding of how
the “caregiving environment” may be optimized as a
complement to other (e.g. pharmacological) modes
of intervention aimed at slowing the progression of
disease. While additional studies will be necessary to
determine which mechanism(s) are involved, these
initial results can stimulate such studies and encour-
age replication with other datasets.
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