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Abstract Cumulative stresses associated with concerns
about cognitive functioning and worries about developing
Alzheimer’s disease (AD) have been shown to be related to
poorer health and lower psychological well-being. Among
older persons, AD also generates higher levels of fear than
any other disease. But much remains to be learned about
predictors of worries and fears, especially from a temporal
perspective. Thus, the principal objective of the current
research is to examine long-term effects of self-perceptions
of cognitive functioning on worries about developing AD.
Data for the study are drawn from the University of
Michigan’s Health and Retirement Study. We use up to ten
measurements of self-perceived cognitive functioning col-
lected from 1992 to 2010 for respondents 50 years of age
and older at the time of their entrance into the study.
Demographics (marital status, age, education, and gender);
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beliefs about the role of genetics, personal knowledge of
someone with AD, and their interaction; and depression
and health are other variables included in the model. The
data are analyzed using the full information maximum
likelihood procedure and latent growth curve modeling to
account for the long-term effects. The analysis shows
evidence of both short-term effects of depression, age,
beliefs, and the interaction of beliefs and personal famil-
iarity and long-term effects of cognitive self-assessment on
worries about getting AD. Further analyses of these rela-
tionships and inclusion of these items in other studies are
recommended.

Keywords Alzheimer’s disease - Memory functioning -
Worry - Longitudinal data - Structural equation modeling

Introduction

More accurate pre-mortem diagnosis in conjunction with
population aging will lead to a dramatic increase in cases
of Alzheimer’s disease (AD) in the coming decades. In the
absence of effective prevention measures, one study sug-
gests that the number of persons 65 years of age and older
in the U.S. with AD will climb from 4.7 million in 2010 to
13.8 million in 2050 (Hebert et al. 2013). Prevalence
estimates by Prince et al. (2013) point to an increase from
10.0 million to 18.7 million between 2010 and 2050 in the
number of older (60+) Europeans with AD. Worldwide
predictions about the global prevalence of AD (Prince et al.
2013) estimate that 35.6 million people 60 years of age and
older lived with dementia in 2010 and that these numbers
are expected to more than triple to 115.4 million by 2050.
Simultaneously, public awareness of AD has been growing
(MetLife Foundation 2011), as has recognition of its
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symptoms (Harvard School of Public Health and Alzhei-
mer Europe 2011) and acknowledgement of AD’s social,
psychological, economic, and physical burdens (Takizawa
et al. 2014).

Coupling growing prevalence and visibility with the fact
that AD is inevitably fatal and that there are no behavioral
or pharmaceutical agents known to be fully effective in
slowing down, stopping, or reversing the course of the
disease’s progression (Daviglus et al. 2010)," it is under-
standable that AD is a particularly feared condition. Data
from a five-country survey conducted by the Harvard
University School of Public Health in collaboration with
Alzheimer Europe (2011) show that among persons
60 years of age and older, AD is reported as the disease
they most fear getting by 47 % of the respondents (Rs) in
France, 35 % in Spain, 32 % in the U.S., 30 % in Ger-
many, and 20 % in Poland. Other studies have shown that
the fear of getting AD is as great if not greater than the fear
of getting cancer. In 2006, 31 % of Americans ages 55 and
over indicated that AD was the disease they most feared
getting compared with 27 % saying that they most feared
getting cancer (MetLife Foundation 2006). And recent
survey data from England showed that two-thirds of
respondents over 50 years of age fear they will develop AD
compared with only 10 % indicating they feared getting
cancer (Huffington Post UK/PA 2014).

It comes as little surprise, then, that investigators have
been turning their attention to worries about getting AD.
Variously known as “anticipatory dementia” (Cutler and
Hodgson 1996) or “dementia worry” (Kessler et al. 2012),
studies have shown that such concerns are widespread,
especially among middle-aged and older people (Com-
misaris et al. 1996; Cutler and Hodgson 2001). This
research has also provided insights into the factors that
predict fear and concerns. We know, for example, that
worry is greater among persons who have a first-degree
relative with a diagnosis of AD. But we have also learned
that concern is not confined to first-degree relatives (Cutler
and Hodgson 2001; Cutler 2015). These worries exist
among all segments of the older population, and they exist
particularly among those who report negative changes in
their cognitive functioning regardless of whether they have
a first-degree relative with AD (Cutler 2015).

! This conclusion of the U.S. National Institutes of Health state-of-
the-science conference on preventing AD and cognitive decline
reported in Daviglus et al. (2010) represents one perspective. On the
other hand, a recent report from Alzheimer’s Disease International
(Prince et al. 2014) suggests that the risk of dementia may be
modifiable through selected behavioral interventions. This article is
not the place to reconcile these divergent conclusions, although
sorting out the evidence for such conflicting positions will without
doubt be a high-priority agenda item.
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Results for other predictors have been less consistent.
Cutler (2015) and Roberts et al. (2014) find that worries
decrease with advancing age among a sample of persons
50 years of age and older. On the other hand, Werner
(2002) and Zeng et al. (2015) find nonsignificant relation-
ships between age and concerns, while Cantegreil-Kallen
and Pin (2012) find personal fear to be significantly higher
among persons 65+ than among persons 35—64. Inconsis-
tent results have also been reported for the effects of
gender. The recent work of Werner et al. (2013) in Israel
reports significant gender differences in worry about get-
ting AD, with women expressing greater worry, but the
studies reported by Roberts and colleagues (2014) and by
Cutler (2015) based on a U.S. sample find gender to be a
nonsignificant predictor of worry. Such variation in results
may be due to different analysis designs or perhaps to
cultural differences in the respective countries from which
samples have been drawn.

Other bodies of evidence are finding that having mem-
ory complaints and memory concerns appears to be asso-
ciated with a higher risk of developing mild cognitive
impairment and dementia (Mah et al. 2014; Kryscio et al.
2014; Abner et al. 2015; Pankratz et al. 2015) and that
stress itself may impair cognitive functioning (Liao et al.
2014; Rickenbach et al. 2014). If cumulative, continuing
worry about getting AD may qualify as a chronic stressor,
and given the known effects of stress (George 2001;
Steverink et al. 2011), it is reasonable to hypothesize that
the accumulation of stressors related to worries about
getting AD can have detrimental effects on physical health
and psychological well-being. Tantalizing but preliminary
evidence from the work of Cutler and Hodgson (2013,
2014) has, indeed, shown that the more often persons
express concerns about their cognitive functioning and the
more often they express worries about developing AD, the
lower their scores on a variety of measures of psycholog-
ical well-being and the poorer their physical health.

Based on the foregoing, it would seem to be of great
importance to better understand the nature of the worries
that persons have about developing AD and the factors that
promote those worries. Apart from the substantive impor-
tance of learning more about constellations of factors
affecting worries about developing AD, also missing from
the literature is research based on large-scale, nationally
representative studies conducted over multiple waves that
would allow for an examination and identification of long-
term predictors of worries about getting AD. Almost all of
the research on worries about getting AD is cross-sectional,
and a good deal of it is based on small samples of ques-
tionable representativeness. Investigations reported by
Cutler and Hodgson (2013, 2014), while using three waves
of data collected over an 11-year period, are based on a
small sample of Rs (T} N = 258; T3 N = 177) who resided
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in the New England area of the U.S. Werner’s (2002)
earlier research, to take another example, is based on a
cross-sectional convenience sample of 186 Jewish and
Arab adults in Israel with no family history of the illness.
Recent research by Zeng et al. (2015) in China is based on
a sample of 2000, but it is drawn from just five urban areas,
areas which ranged in size in 2010 from 2.8 million resi-
dents to nearly 29 million residents and which could hardly
be considered as representative of the 45 %+ of the Chi-
nese population living in rural areas (World Bank 2014).
And while the work by Roberts et al. (2014) is based on a
nationally representative sample of the older population of
the U.S., it uses only one wave (Wave 10) of the 10 waves
of data available in the Health and Retirement Study (HRS;
National Institute on Aging [NIA] NIH 2014).

The purpose of the present study, then, is to address
several of the gaps and needs identified above. We use an
item asked in Wave 10 (2010) of HRS that measures how
worried Rs are about getting AD,” but we examine the
effects of measures of self-perceived assessment of present
memory functioning obtained in all waves to determine
their effect on current worries.” In so doing, we inquire into
the long-term effects of self-assessments of cognitive
functioning on current worries about developing AD. This
extends the work of Cutler (2015) whose study looked only
at contemporaneous predictors of worry about getting AD
that were measured in 2010. It also extends the work of
Roberts et al. (2014) whose work was restricted to the 2010
HRS data and did not include the measures of self-assessed
cognitive functioning as predictors of worries about getting
AD. Thus, we go beyond prior work that relied on single
wave, cross-sectional, regression-based approaches by
using responses from up to 10 waves of data, spanning up
to 20 years, collected every two years as part of the
ongoing HRS, and by analyzing the longitudinal data using
latent growth curve models (McArdle 2009, pp. 592-594;
see also Duncan et al. 2006 and Byrne 2010).

Finally, the present study adds to earlier work by
extending the range of predictor variables. Specifically, our
predictors include (1) over the entire period in which Rs
have participated in the HRS, assessments of current
memory functioning; (2) Wave 10 measures of personal
familiarity with persons who have had AD, beliefs about

2 Although a version of data from Wave 11 (2012) has been released,
it could not be used in this study because our principal dependent
variable, R’s worry about getting AD, was not asked in Wave 11 nor
in any wave other than Wave 10.

3 Another measure of cognitive assessment asked over the entire span
refers to a comparison of memory functioning between the current
time and 2 years earlier. For a variety of reasons, but mainly because
the analytic approach we use in the study will already capture change
and rate of change in self-reported memory, we have elected to
exclude these measures of self-reported, two-year changes in memory
functioning.

whether having a first-degree relative who has had AD
increases one’s own chances of developing the condition,
and the interaction of these two predictors; and (3) Wave
10 demographic variables often used in prior studies
(marital status, gender, educational attainment, and age);
and measures of depression and health, two variables that
prior studies (e.g., Grut et al. 1993; Hanninen 1994; Zandi
2004; Ownby et al. 2006; Gonzalez et al. 2008; Byers and
Yaffe 2011) have suggested might have an explanatory
bearing on the relationship between subjective assessments
of cognitive functioning and worries about getting AD.*

Methods
Data

The data used in this study are drawn from Waves 1-10 of
the University of Michigan’s HRS. HRS is a representative,
ongoing longitudinal panel study of older Americans over
the age of 50. Supported by NIA and the Social Security
Administration, HRS has followed and re-interviewed the
original sample every 2 years since 1992 and has added
new cohorts of the 50+ population at each wave. These
new cohorts are also followed and re-interviewed at 2-year
intervals. Data are routinely gathered on income and
wealth, health and use of health services, employment,
family relationships, biomarkers, and genetics. HRS has
also served as a model for the development of longitudinal
surveys in other countries [e.g.,, SHARE—the Survey of
Health, Ageing, and Retirement in Europe (Borsch-Supan
et al. 2005)], thus enabling comparative research on aging
(Tesch-Romer and von Kondratowitz 2006). For additional
information about the HRS, see NIA NIH (2014).

Topical modules included in the HRS allow investiga-
tors to examine sets of specific issues with a random sub-
sample of HRS Rs. Thus, Wave 10 of HRS in 2010 had a
brief module on AD that included our principal outcome
variable, worries about developing AD. Items in the Wave
10 module were asked of a subsample of 1734 respondents
ages 50 and older. Long-term cognitive predictors of
worries for this subsample of Rs were measured in Waves
1-10.

4 Prior work (e.g., Pearman and Storandt 2005; Steinberg et al. 2013;
Johansson et al. 2014) has also concluded that selected personality
variables associated with subjective memory complaints and concerns
about AD may be relevant controls. We tried to represent this focus in
the present study by including neuroticism as a control variable, but
we were unable to do so because the split-ballot nature of HRS meant
there was only minimal overlap between Rs who responded to the
neuroticism items and Rs who responded to the topical module on AD
concerns.
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Measures’
Worry

Our principal dependent variable, the measure of worry
about developing AD, is based on a single item asking Rs
in Wave 10 if they strongly disagree (scored 1); somewhat
disagree (2); neither agree nor disagree (3); somewhat
agree (4); or strongly agree (5) with the statement “You
worry about getting Alzheimer’s someday.”®

Memory assessment

In Waves 1-10 of the HRS, Rs were asked to assess how
they perceived their memory performance: “How would
you rate your memory at the present time? Would you say
it is excellent (scored 5), very good (4), good (3), fair (2),
or poor (1)?”

Personal familiarity with AD

Rs were asked in 2010 “Do you know someone who has
had Alzheimer’s disease?” and, if so, “Has your [husband/
wife/partner], or a parent, sibling, or adult child of yours
been diagnosed with Alzheimer’s?” A measure with two
categories was constructed from the two questions: R does
not know anyone who has AD and R knows someone who
has AD but it is not a spouse or partner, nor is it a parent,
sibling, or adult child (scored 0); or R has had a spouse or
partner, a parent, a sibling, or an adult child who has been
diagnosed with AD (1).

Beliefs

Numerous studies have shown that first-degree relatives of
someone with AD have a higher probability of having AD
themselves (Silverman et al. 1994; Green et al. 2002). Yet,
worry may be conditioned upon whether persons believe
this to be true or not. Hence, the analysis includes a Wave
10 variable measuring whether Rs answered true (scored 1)
or false (0) to the statement “Having a parent or sibling with
Alzheimer’s disease increases the chance of developing it.”

Familiarity-beliefs interaction

In the analysis, we also look at the interaction between
beliefs and familiarity under the assumption that beliefs

5 Distributional characteristics on the measures used in the analysis
are presented in Tables 1, 2, and 3 and discussed in the “Results”
section.

5 As used here, the responses to this item (as well as to the following
item on memory assessment) were reverse scored compared to the
original version.
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about the effects of having a first-degree relative with AD
on worry are especially salient for that group of Rs with a
first-degree relative with AD. Thus, an interaction variable
has been constructed by multiplying the two variables
(personal familiarity x beliefs). Rs with a score of 1 rep-
resent those with a first-degree relative with AD and who
believe that having a first-degree relative with AD increa-
ses one’s own chances of getting AD, and those with a
score of 0 represent all other Rs.

Demographics and other controls

Marital status is based on Wave 10 responses and has been
dichotomized into those Rs who are married (1) and all others
(0). On gender, males are scored 1 and females 0. Educa-
tional attainment is measured at Wave 10 by number of years
in school, recoded to 0-8 years (scored 0), 9—11 years (1),
12 years (2), 13-15 years (3), 16 or 17 years (4), and
18 years or more (5). Rs range in age at Wave 10 from 50 to
98, and age has been included in its raw form as a continuous
variable.” Depression is measured using an 8-item abbrevi-
ated version of the CES-D (see Steffick 2000). The Cron-
bach’s alpha is .803 for this subsample of HRS Rs and higher
scores represent higher levels of depression. Finally, health is
measured using a self-rated item asking respondents “Would
you say your health is excellent (scored 5), very good (4),
good (3), fair (2), or poor (1)?”

Analysis

The general conceptual model we are examining in this
study is presented in Fig. 1. Specifically, we are interested
in knowing whether the initial level of self-assessments of
memory functioning (the intercept factor), the long-term
rate of change in self-assessed memory functioning (the
slope factor), and the rate of acceleration of change in self-
assessed memory functioning (the quadratic factor) affect
worries about getting AD, net of the effects of a variety of
control variables. Also of interest will be the net effects of
the controls on worries about getting AD.

In addition to descriptive and correlational® analyses of
the variables used in the study, the principal analysis
approach we employed was the full information maximum
likelihood procedure in a structural equation modeling

7 We also included age® to assess whether there is a curvilinear
relationship between age and worries about getting AD, but the effect
of this multiplicative term on worries proved to be nonsignificant.

8 To determine whether multicollinearity might be a potential
problem, we examined the correlation matrix of all variables included
in the study. Because only one of the coefficients exceeded .6 (.618)
and because all of the remaining coefficients were below .6, with most
of them being well below that level, we concluded that multi-
collinearity was not likely to be a problem.
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Fig. 1 Conceptual diagram

framework. We also checked for goodness of fit using
criteria discussed by Arbuckle (2012). Causal modeling
was selected instead of linear regression because we
wished to account for the temporal position of our vari-
ables, to deal with measurement errors, and to account for
the 10 waves of repeated measures of self-perception of
cognitive functioning (self-rated memory) by means of
latent growth curve modeling (LGCM). Accordingly, the
measures were incorporated into an intercept factor (mea-
suring the situation at the beginning, the average of the
concept), a slope factor (measuring the rate of change and
its direction), and a quadratic factor (measuring the rate of
acceleration of change and its direction). All the loadings
for the intercept factor are 1, and those for the slope factor
were computed on the basis of an arithmetic sequence with
a difference of 2 (i.e., the number of years between the
waves under analysis with the loading for the first wave
being 0, the next one 2, then 4, and so on, with the last one
being 18). Loadings for the quadratic factor were computed
by squaring the values of the loadings of the slope factor,
resulting in the following loadings: for the first wave 0, the
next one 4, then 16, then 36, 64, 100, 144, 196, 256, and for
the tenth wave 324. The technical procedure for LGCM is
based on reflective factors, which account for measurement
errors in the observed variables. A full information maxi-
mum likelihood approach was used for dealing with
missing data in order to include all available respondents in
the analysis, a method which is considered to be one of the
most robust (Carter 2006; Ferrer et al. 2009).

Results
Descriptive statistics

The main dependent variable—worry about getting AD
someday—shows that the majority of Wave 10 HRS Rs

were not particularly worried about getting AD (see
Table 1). Considering those who strongly (36.4 %) or
somewhat (21.7 %) disagreed that they worried about
getting AD someday, more than half of the Rs expressed
little or no worry. However, a substantial minority of these
Rs did express some level of worry, either agreeing
strongly (9.5 %) with the statement about being worried or
agreeing somewhat (20.6 %) that they worried about get-
ting AD someday.

The descriptive statistics show that signs of depression
are not highly prevalent among the Rs in this sample (mean
of 1.36), and only a minority consider themselves as being
in poor (6.5 %) or fair (19.9 %) health. A clear majority of
Rs either know no one with AD or know someone with AD
who is not a first-degree relative (87.1 %). These Rs also
seem to have a good understanding of the genetic impli-
cations of having a first-degree relative with AD: just under
two-thirds of the Rs (65.4 %) correctly indicate that having
a parent or sibling with AD increases one’s chances of
developing it. With respect to the interaction variable,
8.5 % of our Rs have a first-degree relative with AD and
believe that having a first-degree relative with AD increa-
ses one’s own chances of getting AD while 91.5 % are
included in all the other types.

In terms of demographics, the majority of these Rs are
married (58.4 %). Consistent with the older age distribu-
tion of the sample, 56.3 % are female. Slightly more than
half (52.8 %) have 12 or fewer years of education. The
sample mean age is approximately 66.5 years.

Concerning the distribution of the repeated measures of
memory, most Rs place themselves toward the middle of
the memory measurements, although there seems to be a
general increase in the percentages of those who rate their
memory as fair or poor with each successive wave (see
Table 2). Sample attrition over time is also noticeable as
the number of missing data cases decreases at successively
recent waves.

Corroboration of the Table 2 results is seen in Table 3,
which presents the mean levels of the self-reported mem-
ory factors. All significant at the 0.001 level, the mean of
self-rated memory in Wave 1 was 3.7 (the intercept factor),
self-rated memory performance decreased over the
20 years (—0.076; the slope factor), and the acceleration of
change was low (but significant) over the 20-year span
(—0.002; the quadratic factor). The variances are also sta-
tistically significant at the 0.001 level and show individual
differences across respondents of 0.425 on the initial
intercept and 0.008 on the rate of change. In terms of
acceleration of change, the variance of 0.000 indicates that
the pattern of variation of change was not very different
across respondents in the sample under analysis, but it too
is statistically significant.
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Table 1 Descriptive statistics for variables used in the analysis

Table 1 continued

Variable

% Mean

Worry about getting AD
1. Strongly disagree
2. Somewhat disagree

3. Neither agree nor

disagree

4. Somewhat agree

5. Strongly agree

™)

Depression

@)

Health
1. Poor
2. Fair
3. Good
4. Very good
5. Excellent
(V)

Personal familiarity with AD

0. Knows no one with AD
or Knows someone but
not 1st degree relative

1. Has 1st degree relative

with AD
@)

st degree relative with AD increases chances (beliefs)

1. True
0. False
N)

Personal familiarity x beliefs

1. Belief = true and has 1st
degree relative

0. All others
)

Marital status
1. Married
0. All others
(N)

Gender
1. Male
0. Female

)

Education
0. 0-8 years
1. 9-11 years

36.4
21.7
11.9

20.6
9.5
(1708)

1.36
(1725)

6.5
19.9
317
30.8
11.1
(1733)

87.1

12.9

(1733)

65.4
34.6
(1671)

8.5

91.5
(1701)

58.4
41.6
(1734)

43.7
56.3
(1743)

8.4
12.3
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Variable % Mean SD Min. Max.
2. 12 years 32.1
3. 13-15 years 23.7
4. 16 years 12.4
5. 17 years or more 11.1
(V) (1724)

Age 66.45 10.93 50 98
(N) (1734)

Multivariate results

Net of the effects of all the other variables entered in the
model, the data in Table 4 show support for the importance
of examining long-term precursors of current worries about
getting AD. In terms of self-assessments of current levels
of memory functioning over the 10 waves, both the sig-
nificant intercept effect (—0.264) and the negative signifi-
cant slope effect (—0.208) on worry support our
hypothesis. Poorer initial assessments and trends toward
more negative assessments are significantly associated with
higher levels of worry. And the significant coefficient for
the quadratic factor suggests that the rate of acceleration of
change has a negative and statistically significant effect
(—0.234) on worry. In other words, a negative history of
changes in memory assessment is associated with higher
levels of worry.

Net of all other variables in the model, having a first-
degree relative with AD and believing that having a first-
degree relative with AD increases one’s own chances of
getting AD is also associated with a higher level of worry
(0.083) (see Table 4). Although the effect of the interaction
term is significant at the p < 0.10 level, only one of the two
component variables—beliefs—is statistically significant.

The remaining effects in the model are also presented in
Table 4. Of the four demographic variables, only age
exerts a statistically significant effect on worry. As others
using these data have found (Roberts et al. 2014; Cutler
2015), that age effect is negative: the greater the age, the
less the worry (—0.136). The direct effects of marital sta-
tus, education, and gender on worry are all statistically
nonsignificant. Depression is a significant predictor of
worry: the higher the level of depression, the greater the
worry about getting AD. The effect of self-reported health
is statistically nonsignificant.

With respect to the adequacy of the model, we examined
the explained variance and various measures of goodness of
fit. First, all of the variables in the model explain only
10.5 % of the variance in worry about getting AD. Although
low, this result is similar to other findings in the literature as
discussed below. Second, in regard to goodness of fit, we
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Table 2 Descriptive statistics for variables used in the analysis: Self-perceptions of cognitive functioning in each wave

Self-rated memory (%) Rsl Rs2 Rs3 Rs4 Rs5 Rs6 Rs7 Rs8 Rs9 Rs10

1. Poor 1.4 1.4 3.1 3.1 2.3 3.1 4.0 4.0 5.0 5.0
2. Fair 9.5 12.7 23.1 18.2 19.6 20.5 23.8 23.6 227 22.4
3. Good 30.1 33.1 445 44.4 46.2 44.8 423 43.6 43.5 41.1
4. Very good 40.5 35.6 222 26.4 26.7 25.8 239 232 24.0 25.1
5. Excellent 18.5 17.2 7.2 8.0 52 5.7 59 5.6 4.9 6.5
(N) (578) (646) (650) (914) (904) (925) (1149) (1166) (1194) (1734)

Table 3 Means and variances of the intercept, slope, and quadratic
factors in the latent growth curve model

Variable Mean Variance
Self-rated memory: intercept factor 3.734%** 0.425%%*
Self-rated memory: slope factor —0.076%** 0.008%#**
Self-rated memory: quadratic factor —0.002%** 0.000%**

Level of significance *** p<0.001
Bolded entries are statistically significant

looked at the CFI (comparative fit index) and RMSEA (root
mean square error of approximation) tests (Arbuckle 2012,
pp- 599-605). The CFI is 0.978 (greater than 0.95), while
the RMSEA is 0.029 (smaller than 0.05 and its associated
PCLOSE is 1, greater than 0.05). These two tests show that
the model is a good fit to the data. Although specific causal
effects may be open to discussion, these results suggest that
the conceptual model in Fig. 1 can provide a useful
framework for further analyses.

Discussion

The prevalence of AD will increase dramatically in coming
years. It is also likely that lay knowledge of the condition
and recognition of its symptoms will increase. Accumu-
lating evidence points to the fear that AD generates among
middle-aged and older persons. And there is the beginning
of a body of research suggesting that such “anticipatory
dementia,” as Cutler and Hodgson (1996) call it, and
“dementia worry,” as Kessler et al. (2012) have called it, if
experienced long enough and seriously enough, may prove
to be detrimental to physical and psychological well-being.
Long ago, W. I. Thomas (Thomas and Thomas 1928)
observed that if persons perceive a situation as real, it is
real in its consequences. For these reasons, how AD is
perceived warrants careful study.

The current research examines both long-term and short-
term precursors of worries about getting AD. While this is
not the first investigation to look at correlates of fear, it
adds to the existing literature in three important respects.
First, the analysis is based on a large-scale, nationally

representative sample of older persons ages 50 and over.
Although some studies of worries about getting AD are
based on nationally representative data (Roberts et al.
2014), many investigations have relied upon small-scale
samples of questionable representativeness (Werner 2002;
Cutler and Hodgson 2013, 2014; Zeng et al. 2015). Second,
to our knowledge no large-scale, nationally representative
study has used multiwave data that would enable a longer-
term perspective on worries about getting AD. And, third,
we know of no studies that have used analytic techniques
such as latent growth curve modeling to take advantage of
longitudinal data to examine how worries about getting AD
are affected by long-term, self-assessments of cognitive
functioning as measured in a large-scale, multiwave,
nationally representative survey.

The present research addresses each of these short-
comings by using the HRS, which includes up to ten waves
of data collected over a 20-year period. The availability of
these data enables us to examine both long-term and short-
term predictors of current AD worries. Specifically, we
employ measures of how Rs perceive their present memory
performance, measures that were obtained at each wave in
which an R participated in the survey. In addition to these
long-term predictors, we examine the effects of whether the
R knows someone with AD and who that person is com-
bined with beliefs about whether having a first-degree
relative with AD increases one’s chances of getting AD.
Finally, we include in the analysis—both as controls and to
assess their independent effects on worry about getting
AD—several demographic and other variables suggested
by prior work: age, education, marital status, gender,
depression, and health.

The results of our analyses provide support for a
hypothesis about long-term effects of memory assessments
and present some additional findings. In terms of the latter,
the net effects of three of the four demographic variables
were weak and nonsignificant. Neither gender nor educa-
tion nor marital status proved to be a significant predictor
of worries about getting AD. Nor was self-reported health,
although a more nuanced variable measuring worries about
health may have been more appropriate for inclusion had it
been available in HRS.
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Table 4 Standardized

coefficients (standard errors in Variable Worry
parentheses) in the prediction of Self-rated memory intercept factor —0.264*
worry about getting
Alzheimer’s disease (0.107)
Self-rated memory slope factor —0.208%**
(1.787)
Self-rated memory quadratic factor —0.234*
(32.817)
Personal familiarity 0.051
(0.180)
Beliefs 0.073%**
(0.081)
Interaction between personal familiarity and beliefs 0.083 + (0.220)
Age —0.136%#+
(0.003)
Marital status 0.021
(0.075)
Gender 0.005
(0.092)
Education 0.035
(0.027)
Depression 0.092%%*
(0.021)
Health 0.001
(0.038)
R 0.105

Level of significance *** p<0.001; ** p<0.01; * p<0.05; + p<0.10

Statistically significant coefficients in bold

On the other hand, and as some have suggested (e.g.,
Grut et al. 1993; Zandi 2004; Byers and Yaffe 2011),
depression did have a significant and independent effect on
worries about getting AD. Age also had a significant but
negative effect. Given that age is widely considered to be
the best predictor of being diagnosed with AD (Alzhei-
mer’s Association 2015), we would have expected
increasing age to be associated with increasing worry.
However, and as others who have used these data have
found (Roberts et al. 2014; Cutler 2015), increasing age
was associated with decreasing worry. Perhaps this reflects
a perceived threshold effect such that persons 50 years of
age and older become less worried about getting AD as
they advance in years. Had the question on worries about
getting AD been asked in every wave—rather than just in
wave 10—it would have been possible to test this
hypothesis more directly by following the trajectory of
worries over time. Unfortunately, this is not possible with
the HRS data.

Apart from the age and depression effects, several
findings net of the demographic and other controls are
noteworthy. Importantly, and net of all other variables, our
analysis provides evidence that long-term self-assessments
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of memory are of consequence in predicting worries about
getting AD. In terms of self-assessments of current levels
of memory functioning over the 10 waves, the significant
effects of the intercept, slope, and quadratic factors sup-
port the hypothesis that a long-term perspective on self-
reported memory functioning is of importance in under-
standing current levels of worries about getting AD.
Poorer initial assessments, trends toward more negative
assessments, and acceleration of change of negative
assessments are associated with higher levels of worry.
These results suggest that a history of negative assess-
ments of memory functioning is of significance in pre-
dicting worries about getting AD, not just contemporary
assessments of memory performance (Cutler 2015). In
addition, we have been able to specify the relationships
between personal familiarity with someone with AD,
beliefs about whether having a first-degree relative with
AD confers a greater chance of getting it, and worries.
Although beliefs about the role of genetics is itself sig-
nificantly associated with worry, the role of beliefs in
heightening worry is especially important among Rs with
a first-degree relative who has or who has had AD as
indicated by the interaction term.
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In short, our findings reinforce the importance of
examining subjective assessments of cognitive functioning
as predictors of concerns about developing AD. Our results
also reinforce the utility of doing so over an extended
period of time and not simply relying on contemporaneous
assessments of cognitive performance and memory func-
tioning. They also indicate that the combination of having a
first-degree relative with AD and believing that having a
first-degree relative with AD increases one’s own chances
of getting AD is an important predictor in worries. Con-
firming Thomas’ dictum about the definition of the situa-
tion (Thomas and Thomas 1928), these results point to how
beliefs and knowledge about AD function as predictors of
wotrries.

To conclude, we note four directions that future research
should take. First, it is in the nature of secondary analysis
that this study is constrained by having to use limited
indicators. In particular, we have had to rely upon a single
indicator of worries about getting AD. It would have been
valuable to be able to draw upon a more textured and
nuanced outcome variable that captures a wider range of
dimensions of worries about getting AD. Further psycho-
metric work along these lines is much needed. In addition,
we have had only limited access to some important control
variables. Although we have been able to control for the
effects of health and depression in addition to important
demographic variables, HRS does not allow us to parcel
out the effects of other relevant personality controls such as
neuroticism (see, for example, Pearman and Storandt 2005;
Steinberg et al. 2013).

Second, as has been the case with other studies on the
topic of worries about getting AD, the predictors identified
in this analysis have explained only a small proportion of
the variance in worries. Specifically, the R* of .105 is only
slightly higher than what Werner et al. (2013) and Cutler
(2015) found. Although this study has demonstrated the
substantive and statistical significances of the variables we
have examined, there is clearly much more that needs to be
done to understand the sources of worries about getting
AD.

Third, the work of Cutler and Hodgson (2013, 2014) has
explored the connections between cognitive assessments,
AD worries, and selected measures of psychological and
physical well-being. Those studies suggest that negative
assessments of cognitive functioning and dementia worries
are detrimental to psychological and physical well-being.
As noted earlier, however, the samples on which the data
are based are small and from a limited geographic area.
Just as the current study has looked at predictors of worries
about getting AD, so too can HRS be used to look at a
variety of well-being outcomes of cognitive assessments
and concerns about getting AD. That HRS is both nation-
ally representative of the older population and longitudinal

in design enhances the attractiveness
robustness of such research.

Finally, HRS is being used as both a model and a
template for studies of aging in other nations. The Survey
of Health, Ageing, and Retirement in Europe (SHARE) is
one such endeavor (Borsch-Supan et al. 2005). Others
include the Mexican Health and Ageing Study (MHAS),
the Japanese Study of Aging and Retirement (JSTAR), and
the China Health, Aging, and Retirement Longitudinal
Study (CHARLS).9 As the five-nation study shows (Har-
vard School of Public Health and Alzheimer Europe 2011),
fear of getting AD crosses national borders and is widely
prevalent in other countries. Including items on AD in
these other surveys and replicating our analysis in other
nations would allow for comparative, macrostructural
studies of the prevalence, predictors, and consequences of
fear (Kessler et al. 2012).

and potential
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