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Abstract
The prevalence of Alzheimer’s disease (AD) is projected to grow dramatically, but efforts to treat its progression have been
unsuccessful. Fear of AD among older persons is greater than fear of cancer, and lingering worries about developing AD can be
detrimental to well-being. Yet, much remains to be known about such worries and their precursors. This study, based on data
from the Health and Retirement Survey, examines correlates of worry. Results of multivariate analyses show the following to be
independent and significant correlates: present memory ratings, perceived changes in memory, personal familiarity with AD, belief
that being a first-degree relative of someone with AD heightens the chance of developing AD, and age. Interaction analyses show
that memory ratings and perceived changes in memory functioning are associated with worry regardless of personal familiarity.
These findings will enable practitioners to identify patients and clients at risk of being worried about getting AD.
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Introduction

Virtually all projections point to a dramatically increasing inci-

dence of cases of Alzheimer’s disease (AD) in the coming

decades. More accurate premortem diagnosis will be 1 factor

contributing to the growth in numbers. But of equal if not

greater consequence in the upward trajectory of AD prevalence

is population aging.1 Age is universally agreed to be the best

predictor of someone being diagnosed with AD, so gains in life

expectancy occurring throughout the world will inevitably lead

to major increases in the incidence and prevalence of AD. In

the United States, and in the absence of effective prevention

measures, 1 study2 suggests that the number of persons aged

65 years and older with AD will climb from 4.7 million in

2010 to 13.8 million in 2050. Similarly, the Alzheimer’s Asso-

ciation estimates that the number of Americans with AD in

2014 is over 5 million and that this number may increase to

16 million by 2050.3

Simultaneously, public awareness of AD has been growing

as has recognition of its burdens4 and its symptoms. The pro-

portion of Americans knowing ‘‘a lot’’ about AD increased

from 26% in 2006 to 38% in 2010.5 A 5-country survey con-

ducted by the Harvard University School of Public Health in

collaboration with Alzheimer Europe6 found that a majority

of respondents in all 5 countries—77% in Spain, 73% in Ger-

many and the United States, 72% in France, and 54% in

Poland—reported knowing or having known someone with

AD. And knowledge of the prominent symptoms of AD was

very widespread among persons in the 5-country study. For

instance, difficulty remembering things from the day before

was seen as a common symptom of AD by 94% of the survey

respondents in France, 92% in the United States, 91% in Spain,

87% in Germany, and 80% in Poland.

Coupling growing visibility with the current scientific

acknowledgment that AD is inevitably fatal and that there are

no behavioral or pharmaceutical agents that can slow down,

stop, or reverse the course of the disease’s progression,7-9 it

is not surprising that AD has emerged as a particularly feared

condition. Data from the 5-nation survey6 show that among

persons 60 years of age and older, AD is reported as the disease

they most fear getting by 47% of respondents in France, 35% in

Spain, 32% in the United States, 30% in Germany, and 20% in

Poland. And in 2006, a higher percentage of Americans aged

55 and older indicated that AD was the disease they most

feared getting than the percentage who most feared getting can-

cer (31% vs 27%).10 Recent survey data from England showed

that two-thirds of respondents older than 50 years of age fear

they will develop AD as compared with only 10% indicating

they feared getting cancer.11

Growth in prevalence, visibility, and fear all contribute to

the phenomenon referred to as ‘‘anticipatory dementia’’ by
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Cutler and Hodgson12 and ‘‘dementia worries’’ by Kessler

et al.13 Cognitive lapses (eg, forgetting someone’s name or try-

ing to retrieve a word) prompt concern and worry as persons

scrutinize their cognitive functioning for possible clues to an

AD future. Research has shown that these concerns permeate

the general population but are especially salient among middle

age or older adults who have a first-degree relative who has

been diagnosed with AD.14,15 Indeed, 2 recent studies suggest

that AD concerns and worries—if held long enough and if they

are of sufficient intensity—are associated with diminished psy-

chological well-being and poorer physical health.16,17

Yet, studies to date on worries about developing AD have

been hampered by 2 limitations. First, many have relied on

small samples of limited representativeness. Cutler and Hodg-

son’s work, for instance, is based on a predominantly urban

sample from the New England area of the United States with

a T1N of 258 and a T3N of 177 eleven years later. Werner’s

research, to take another example, is based on a convenience

sample of 186 Jewish and Arab adults in Israel with no family

history of the illness.18 Recent research by Zeng et al in

China,19 while based on a sample of 2000, is drawn from just

5 urban areas, areas which ranged in size in 2010 from 2.8 mil-

lion residents to nearly 29 million residents.

Second, even studies that are based on larger and more rep-

resentative samples tend either to have a limited number of rel-

evant predictors of worries about getting AD or they disclose

inconsistent results. Recent investigations by Cantegreil-

Kallen and Pin20 in France, Wortmann et al21 in 5 European

countries, and Roberts et al15 in the United States all show that

worry is greater among persons who are familiar with someone

who has had AD, but none of these studies has examined the

important role played by personal assessments of cognitive

functioning.12

It is the twin shortcomings of prior work that the current

study addresses. First, earlier work based on limited samples

is extended by using data from a nationally representative sam-

ple of persons 50 years of age and older. Second, although the

present study also examines whether worry is associated with

first-hand knowledge of someone who has had AD and with rel-

evant demographic variables, the current research extends the

analysis by examining the contributions of cognitive assess-

ments and belief factors about AD as correlates of worries about

AD. Specifically, independent variables include assessments of

current memory functioning and changes in memory function-

ing over the past 2 years, level of personal familiarity with

persons who have had AD, beliefs about whether having a first-

degree relative who has had AD increases one’s own chances

of developing the condition, and 4 demographic variables often

used in prior studies (marital status, gender, educational attain-

ment, and age). Based on previous research, it is expected that

worry about getting AD will be highest among persons:

� with the poorest assessments of their memory functioning;

� who indicate that their memory has become worse over

the previous 2 years;

� who have had a first-degree relative with AD; and

� who state correctly that having a first-degree relative

with AD increases one’s chance of developing AD.

Given conflicting results in prior studies, no a priori hypoth-

eses are offered in regard to the demographic variables For

instance, Werner18 and Zeng et al19 find nonsignificant (NS)

relationships between age and concerns, Cantegriel-Kallen and

Pin20 find personal fear to be significantly higher among per-

sons 65þ than among persons 35 to 64, and Roberts et al15 find

that worry lessens with increasing age among persons 50 and

older. To take another example, although the recent work of

Werner et al in Israel reports significant gender differences in

worry about getting AD,22 with women expressing greater

worry, the study reported by Roberts and colleagues finds gen-

der to be a NS predictor of worry.15

Methods

Sample

The data used in this study are drawn from Wave 10 of the Uni-

versity of Michigan’s Health and Retirement Survey (HRS).

HRS is a representative, ongoing longitudinal panel study of

older Americans older than the age of 50. Supported by the

National Institute on Aging and the Social Security Adminis-

tration, HRS has reinterviewed the original sample every 2

years since 1992 and has added new cohorts of the 50þ popu-

lation at each wave who are also reinterviewed at 2-year inter-

vals. 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 model for the

development of longitudinal surveys in other countries (eg, the

Survey of Health, Aging, and Retirement in Europe [SHARE]),

enabling comparative research on aging. Topical modules

included in the HRS allow investigators to examine sets of spe-

cific issues with a random subsample of HRS respondents.

Thus, Wave 10 of HRS in 2010 included a brief module on

AD, with questions asked of a subsample of 1819 respon-

dents.23 Distributional characteristics of the subsample used

in the analysis are provided in the ‘‘Measures’’ section and in

the data presented in Table 1.

Measures

Worry. The measure of worry about developing AD is based on

a single item asking respondents whether they strongly dis-

agree (scored 1), somewhat disagree (2), neither agree nor dis-

agree (3), somewhat agree (4), or strongly agree (5) with the

statement ‘‘You worry about getting Alzheimer’s someday.’’

Memory assessment. In addition, respondents were asked 2

items assessing how they perceived their memory performance.

First, they were asked ‘‘How would you rate your memory at

the present time? Would you say it is excellent (scored 1), very

good (2), good (3), fair (4), or (5) poor?’’ They were also asked

‘‘Compared to (the last 2 years/2 years ago), would you say
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your memory is better now (scored 1), about the same (2), or

worse now than it was then (3)?’’

Personal familiarity with AD. Respondents were asked ‘‘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

composite measure with 3 categories was constructed from the

2 questions: the respondent does not know anyone who has AD

(scored 0); the respondent knows someone who has AD but it is

not a spouse or partner, nor is it a parent, sibling, or adult child

(1); or the respondent has had a spouse or partner, a parent, a

sibling, or an adult child with AD (2).

Beliefs. Numerous studies have shown that first-degree relatives

of someone with AD have a higher probability of having AD

themselves.24,25 Yet, worry may be conditioned upon whether

persons believe this to be true or not. Hence, the analysis

includes a variable measuring whether respondents 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.’’

Demographics and Sample Characteristics. Marital status has been

dichotomized into those Rs who are married (scored 1; 60.0%)

and those who are unmarried (2; 40.0%). On gender, males are

scored 1 (43.8%) and females 2 (56.2%). Educational attain-

ment is measured by the number of years in school, recoded

to 0 to 8 years (scored 0; 8.4%), 9 to 11 years (1;12.0%), 12

years (2; 32.2%), 13 to 15 years (3; 23.9%), and 16 years or

more (4; 23.6%). Respondents range in age from 50 to 99, and

ages have been recoded into 50 to 59 (scored 5; 34.4%), 60 to

69 (6; 26.6%), 70 to 79 (7; 25.5%), and 80 years of age and

older (8; 13.5%).

Analysis

Given the different measurement levels of the independent

variables, analysis of variance (ANOVA) and multiple classi-

fication analysis (MCA) have been selected as the preferred

Table 1. ANOVAs and MCAs for the Relationships Between Worries About Getting Alzheimer’s Disease (AD) and
Independent Variables.

Ind Var Category

Bivariate Effects Multivariate Effects

N
Unadjusted

Gross Effects Z
Unadjusted
Significance N

Adjusted
Net Effects b

Adjusted
Significance

Memory rating Excellent 108 2.14 100 2.17
Very good 415 2.23 397 2.25
Good 682 2.47 661 2.47
Fair 372 2.71 354 2.74
Poor 78 2.87 .146 <.001 78 2.80 .141 <.001

Memory compared
to past 2 years

Better 43 2.16 41 2.12
Same 1281 2.38 1206 2.43
Worse 362 2.78 .122 <.001 343 2.65 .077 <.025

Familiarity with AD Don’t know anyone 625 2.31 594 2.30
Know someone but

not first degree relative
815 2.45 787 2.47

First degree relative has AD 215 2.93 .136 <.001 209 2.93 .138 <.001
Having first degree

relative with AD
increases chance

False 554 2.25 549 2.29
True 1049 2.58 .115 <.001 1041 2.56 .092 <.001

Gender Male 726 2.38 697 2.41
Female 930 2.52 .050 <.05 893 2.51 .036 NS

Marital status Married 994 2.47 958 2.47
Unmarried 661 2.44 .010 NS 632 2.48 .004 NS

Education 0-8 years 139 2.58 132 2.56
9-11 years 198 2.51 191 2.53
12 years 530 2.47 515 2.48
13-15 years 393 2.34 379 2.33
16 or þ years 386 2.51 .054 NS 373 2.54 .058 NS

Age 50-59 570 2.67 551 2.76
60-69 440 2.42 421 2.40
70-79 423 2.36 408 2.30
80þ 223 2.22 .115 <.001 210 2.19 .156 <.001

Total model <.001
Multiple R .288
R2 .083

Abbreviations: Ind Var, independent variable; MCA, multiple classification analysis; NS, not significant.
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analytic techniques. The ANOVA and MCA can be used in

combination to examine bivariate and multivariate effects.

At the bivariate level, ANOVA produces unadjusted ‘‘gross’’

mean scores on a dependent variable for each category of an

independent variable. At the multivariate level, MCA pro-

duces ‘‘net’’ mean scores for each category of an independent

variable, adjusted for the effects of the remaining independent

variables. Zs at the bivariate level and bs at the multivariate

level are given to assess the strength of unadjusted and

adjusted relationships, a multiple R and R2 provide informa-

tion about the overall fit of the multivariate model, and F tests

are produced to assess the statistical significance of the gross

and net effects of each independent variable as well as the sig-

nificance of the model as a whole. Although the principal

focus will be on the main unadjusted and adjusted effects of

the independent variables, the results of MCA analyses of

selected interaction effects will also be presented. Analyses

were run using SPSS, V. 19, with pairwise deletion of missing

cases at the bivariate level and listwise deletion at the multi-

variate level.

Results

Worry

The principal dependent variable—worry about getting AD

someday—shows that the majority of Wave 10 HRS respon-

dents were not particularly worried about getting AD. Con-

sidering those who strongly (36.2%) or somewhat (21.6%)

disagreed that they worried about getting AD someday,

more than half of the respondents expressed little or no

worry. However, a substantial minority of these respondents

did express some level of worry, either agreeing strongly

(9.7%) with the statement about being worried or agreeing

somewhat (20.5%) that they worried about getting AD

someday.

Main Effects

The bivariate results presented in Table 1 show significant

effects on worry for the 2 memory assessment variables.

Poorer memory ratings or a perception that one’s memory

has worsened over the past 2 years are both associated with

greater worry about getting AD. Worry is also significantly

related to familiarity with AD, with worry being highest

among persons who have had a first-degree relative with

AD and lowest among those who said they did not know

anyone who has had AD. Again at the bivariate level, worry

is significantly higher among persons who (correctly)

agreed with the statement that the chance of getting AD is

greater if a parent or sibling has had AD. Consistent with

finding that women are more likely than men to have

AD,26 our data show a significantly (albeit marginally)

higher level of worry among women. The effects of both

marital status and education are statistically insignificant,

while worry shows a significant decrease with increasing

age among these respondents, all of whom are 50 years of

age and older. Of all of the bivariate correlates, the stron-

gest relationship as indicated by Z is between worries about

getting AD and memory ratings.

To take into account any suppressor or confounding

effects among the independent variables (eg, educational

attainment and memory ratings are negatively and signifi-

cantly related, while there is a significant and positive rela-

tionship between current memory ratings and assessments

of how one’s memory compares with 2 years earlier), the data

in Table 1 present the MCA results for the effects of each

independent variable on worry about getting AD after the

effects of the remaining independent variables are removed

or controlled. As seen in the columns on the right-hand side

of Table 1, worry shows a significant increase with declining

assessments of memory performance and with a perception

that one’s memory performance is worse than it was 2 years

ago. Worry about getting AD is significantly higher the

closer one is to someone who has had AD. Believing that hav-

ing had a first-degree relative with AD increases one’s own

chance of getting AD continues to be associated with a signif-

icantly higher level of worry. The effect of gender becomes

NS when other variables are controlled, while the effects of

marital status and education remain NS. Finally, the effects

of age continue to be significant, with levels of worry being

highest among those 50 to 59 years of age and progressively

decreasing as age increases. The multivariate model as a

whole is clearly significant, with a multiple R of .288 and

an R2 of .083.

The multivariate results do produce changes from the bivari-

ate findings. For example, age now emerges as the strongest

predictor of worry (b ¼ .156) with memory rating being the

second strongest correlate. How respondents assess their mem-

ory compared with 2 years ago continues to exert an indepen-

dent and significant effect, although the strength of the

relationship is somewhat reduced when the multivariate b is

compared with the bivariate Z. Gender, which was a margin-

ally significant predictor in the bivariate results, is now statis-

tically insignificant.

Interaction Effects

The data in Table 1 appear to indicate that memory rating and

personal familiarity with AD have independent and significant

effects on worry about developing AD. Likewise, the results

imply that change in memory functioning over the past 2 years

and personal familiarity also operate independently and signif-

icantly. Both of these tentative conclusions have been tested

more explicitly and elaborated upon through an examination

of interaction effects. The results of these analyses are pre-

sented in Figures 1 and 2.

The data in Figure 1 suggest that having had a first-degree

relative with AD is associated with higher levels of worry

at all levels of self-assessed memory functioning and that

respondents who say that their memory functioning is poor

are more worried about getting AD regardless of degree of
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personal familiarity with AD. That both variables operate

independently is also indicated by the NS F test for the

2-way interaction between memory rating and personal

familiarity (F ¼ 1.368, df ¼ 8, NS). Likewise, as shown

in Figure 2, a perceived decline in memory functioning over

the prior 2 years is associated with higher levels of worry

regardless of one’s personal familiarity with AD (with the

one exception of those who reported improved memory

functioning and not knowing anyone with AD). Again,

the nonsignificant F test (F ¼ 1.689, df ¼ 4, NS) for the

2-way interaction between personal familiarity with AD and

changes in memory functioning points to the independence

of these 2 correlates.

Discussion

Along with increasing incidence and prevalence, AD has

become more visible, its symptoms increasingly recognized,

and its challenges and burdens better understood and acknowl-

edged.4 At the same time, the promise of cures and treatment

has faded in light of the extremely limited efficacy of pharma-

ceutical agents and behavioral interventions. Although a recent

report from Alzheimer’s Disease International27 does suggest

that behavioral interventions may act to lower the risk of

dementia, a consensus conference sponsored by the US

National Institutes of Health6 has concluded that neither any

medications nor any lifestyle factors has been shown to be at
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all effective in slowing, stopping, or reversing the course of

AD. Perhaps because of this pessimistic assessment, scientific

efforts have been increasingly directed at discovering ways of

reliably diagnosing AD at its earliest symptomatic and pre-

symptomatic stages.

In view of the above, it is no wonder that the prospect of

AD prompts fears and concerns. Among the older population,

these dementia worries even eclipse the level of fear evoked

by cancer. And there is some evidence that concerns about

developing AD—if sufficiently intense, stressful, and held

long enough—may prove to be detrimental to physical and

psychological well-being and to cognitive function-

ing.16,17,28-30 Recent research has shown that persons report-

ing subjective memory complaints are at higher risk of

developing mild cognitive impairment and dementia.28 Thus,

it is of great importance from both basic and applied perspec-

tives to better understand the nature of the worries that per-

sons have about developing AD and the factors that

promote those worries.

Prior work on this topic has been limited by small sam-

ples of questionable representativeness. Collectively, these

studies do suggest that concerns and worries about develop-

ing AD are more likely to be found among persons who per-

ceive their memory functioning as being poorer and among

those who have a higher degree of personal familiarity with

persons who have had AD. Indeed, smaller scale studies

also provide evidence that concerns about AD are associated

with memory functioning regardless of level of personal

familiarity. Research based on larger and more representa-

tive samples tends to confirm the significant effect of the

level of personal familiarity on worries about getting AD,

but the cumulative contribution of these larger studies is

restricted by a limited range of independent variables and

inconsistent findings.

The present study has drawn upon data provided by a nation-

ally representative survey of older adults. Evidence is pre-

sented to support several conclusions. First, a substantial

minority of these respondents—30.2%—indicate that they

somewhat or strongly agree with the statement they ‘‘worry

about getting AD someday.’’ Second, self-assessments of

memory performance play a significantly important role in

worries about getting AD. The poorer one’s assessment of

one’s memory functioning and perceiving a decline in memory

functioning over the previous 2 years are both independently

associated with worry. Third, the greater the level of personal

familiarity one has with AD, the higher the level of worry.

Fourth, the correct belief that having a first-degree relative with

AD increases one’s chance of having AD is also associated

with a higher level of worry. Fifth, and importantly, memory

assessments are associated with worry regardless of degree of

personal familiarity with AD. Poorer or declining memory

functioning results in higher levels of worry regardless of

whether respondents know someone with AD and regardless

of who that person is.

Finally, 3 of the 4 demographic variables used in the

analyses—marital status, gender, and level of educational

attainment—proved to be statistically insignificant predic-

tors of worry at the multivariate level. Age did turn out to

be a significant predictor at both the bivariate and the multi-

variate levels, and in this analysis it proved to be the stron-

gest multivariate predictor of being worried. Of great

interest, however, is the fact that the level of worry declined

as age increased among this sample of persons aged 50

years and older. Given the well-known epidemiological

relationship between age and AD,31 a reasonable hypothesis

would have suggested a positive relationship between age

and worry about getting AD. That worry decreases steadily

with increasing age perhaps suggests the presence of a

threshold beyond which advancing age is accompanied by

a sense of relief and a diminished level of worry about get-

ting AD.

Despite the clarity of these findings, 3 limitations should

be mentioned. First, in the nature of secondary analysis, this

study is constrained by having to rely on limited indicators.

In particular, it would have been valuable to be able to draw

upon a more textured dependent variable that captures a

wider range of dimensions of worries about getting AD.

Further psychometric work along these lines is much

needed. Second, this study has identified a set of theoreti-

cally and statistically meaningful correlates of worries. Yet,

less than 10% of the variance in being worried about getting

AD has been explained by the variables in the model. Future

work should be directed at expanding the topical areas

shown to be of importance in this study as well as identify-

ing topics of relevance to worries and concerns that have

not been examined in this work. Finally, although HRS is

at its core a longitudinal survey of a representative sample

of the older population of the United States, some items

such as those on AD that were examined in this study have

been asked only on a single occasion as part of a topical

module. This precludes undertaking any relevant but impor-

tant analyses of a processual nature. For instance, is a

change in memory ratings over an interval of time—a

change in the direction of perceiving a decline in memory

performance—associated with an increase in worry about

getting AD over that interval? Or, does increasing age along

with no change in perceived memory functioning result in

declining levels of worry?

For these reasons, the final word on this topic has by no

means been written by the research reported in this article.

But with population aging and with the growing visibility of

dementia in general and AD in particular, concerns and

worries about one’s cognitive status and functioning are

likely to be brought with increasing frequency to the atten-

tion of health and human service providers. Those in the

helping professions must recognize that these concerns and

worries may be deep seated and consequential.16,17 As Tho-

mas observed many years ago,32 if persons perceive a situ-

ation as real, it is real in its consequences. If people have

lingering concerns about their cognitive functioning and real

worries about whether AD or dementia is in their future, the

consequences can be just as real. Healthcare and human
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service practitioners would do well, therefore, not to dismiss

the cognitive worries and concerns brought to them by their

patients and their clients.
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