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Abstract
Objective: Subjective Cognitive Decline (SCD) is actually considered to be associated with an increased
likelihood of future cognitive impairment and dementia. Much less is known about worries concerning Alzheimer’s
disease (AD Worry) and their relation to SCD, SCD with worries (SCD+Worry) and objective cognitive performance.
Methods: We examined the prevalence and relation of AD Worry, SCD and SCD+Worry along with cognitive
measures (MMSE, DemTect) among 100 proxies of persons with AD and 119 age-, gender- and education-matched
controls.
Results: AD Worry, SCD and SCD+Worry were frequently present in proxies of persons with AD
(64.0%/47.0%/21.0%) and controls (62.2%/51.3%/16.8%) without significant group differences concerning frequency
of occurrence and cognitive measures. Among proxies of AD patients, AD Worry occurred more frequently in first
degree relatives (sons/daughters; 76.5%) compared to spouses (45.5%; p=0.002). Proxies with AD Worry were
significantly younger (58.9 years) than proxies with SCD+Worry (67.4 years; p=0.012). Proxies of AD patients
with feelings of burden reported SCD (55.6%) significantly more frequently than proxies without feelings of burden
(32.4%; p=0.025). Controls with AD Worry reported SCD+Worry (23.0%) significantly more frequently compared to
controls without AD Worry (6.7%; p=0.021). In line with the latter result, there was a significant positive correlation
between AD Worry and SCD+Worry (r=0.211, p=0.021) in the control sample.
Conclusion: AD Worry is a widespread phenomenon within the examined cohorts of proxies of AD patients
and controls. It is not associated with objective cognitive impairment. However, the higher presence of SCD+Worry
in those controls who reported AD Worry and the higher presence of AD Worry among sons and daughters of AD
patients compared to spouses indicate that AD Worry could be an early indicator of future cognitive impairment.
Longitudinal studies examining larger samples are needed to further elucidate the potential association between AD
Worry, SCD and future cognitive decline.
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Introduction
Subjective cognitive decline (SCD) is actually considered to be
associated with an increased likelihood of future cognitive impairment
and dementia, especially among those who worry about their memory
[1-3]. According to the suggestions made by the Working Group of
the Subjective Cognitive Decline Initiative (SCD-I) [4], SCD is defined
as personal complaints about one´s cognitive state in the absence of
objective cognitive impairment. This definition of SCD was also used
in the present study.
Much less is known about worries concerning Alzheimer’s disease
(AD Worry) and their relation to SCD, SCD with worries (SCD+Worry)
and objective cognitive performance. Currently, there is no common
definition of AD Worry. The term was first established by Cutler and
Hodgson (1996) [5] who related this term to the concept of anticipatory
dementia. They understand AD Worry as the perceived threat of
getting AD [5,6]. This construct brings into focus whether someone
beliefs to be at higher risk of developing dementia and is worried by
this. While often assessed by a single question, a recent study used the
Dementia Worry Scale developed by Suhr and Isgrigg [7]. This 15-items
questionnaire inquires thoughts about developing or getting dementia
[8]. Kessler et al. [9] used a more general definition of worries about
dementia, combining affective and cognitive components influenced
by the perceived threat of developing dementia. Our definition of AD
Worry goes beyond the perception of personal dementia risk. The
perception of the seriousness of a condition and coping resources apart
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from the personal risk perception were found to play a role in worries
about a specific condition [10]. AD Worry is a relatively unexplored
phenomenon but widespread within the general population, at least in
Western societies. Estimates of its community prevalence have ranged
from 26% to 76.6% [11-16]. Cultural differences in the presence of AD
Worry were reported in a few studies, worries about AD were found to
be mostly common in Western cultures [9]. There is evidence that AD
is one of the diseases most worried about. A recent survey among 1.697
British respondents found that dementia was the greatest concern about
the later years of life for people over the age of 60 [17]. In international
and national surveys, the prevalence of respondents reporting that AD
is the disease getting which they fear most ranged from 20% in Poland
to 47% in France [18,19].
About two thirds of persons suffering from dementia live in private
households and are cared for by family and friends [20,21]. As the
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prevalence of dementia is expected to increase in the next decades
[21,22], the number of needed caregivers will also highly increase in
the future. This underlines the need for deeper investigation of the
influence of caregiving for people with dementia on long-term effects.
The aim of the present study was to examine the prevalence and
relation of AD Worry, SCD and SCD+Worry along with cognitive
measures (Mini-Mental-State Examination [MMSE], Dem-Tect)
among 100 proxies of persons with AD and 119 age-, gender- and
education-matched controls.

detecting group differences of nominal data (Gender, AD Worry, SCD,
SCD+Worry, Caregiver Burden).
Correlations between AD Worry, SCD+Worry and measures on
demographics, anxiety, memory and depression were computed for
controls and proxies. We calculated the phi coefficient to measure
the association of two binary variables and Cramer’s V for nominal
variables having two or more levels.

Results
All study participants

Materials and Methods
Subjects
100 proxies of persons with AD and 119 age-, gender- and
education- matched control subjects without a family history of AD or
other types of dementia were included in the study (Table 1). This study
was cross-sectional and performed in the Memory Clinic Tübingen or
in the participants’ home.
AD Worry was defined as present if participants stated to be
worried about AD in general. SCD was defined as present if participants
were cognitively unimpaired and stated to have decline in cognitive
functioning unrelated to an event or condition explaining the cognitive
deficits according to recent research criteria [4]. SCD+Worry were
defined as present if participants had worries concerning their memory
in addition to the presence of SCD.
The regional ethical committee approved the study and written
informed consent was obtained from each individual.

Performed tests
All participants underwent clinical assessment of cognitive status
by means of the scores on MMSE [23] and Dem-Tect [24]. Caregiver
burden was assessed by the Zarit Burden Interview (ZBI) [25].

All demographic and neuropsychological parameters are displayed
in (Table 1). AD Worry, SCD and SCD+Worry were frequently present
in proxies of persons with AD (64.0%/47.0%/21.0%) and controls
(62.2%/51.3%/16.8%) without significant group differences concerning
frequency of occurrence and cognitive measures.

Proxies
Table 2 compares the demographic and neuropsychological
measures in proxies who reported AD Worry and among those who
did not worry about AD.
Among proxies of AD patients, AD Worry occurred more
frequently among first degree relatives (sons/daughters; 76.5%)
than among spouses (45.5%; p=0.002). Proxies with AD Worry were
significantly younger (58.9 years) than proxies with SCD+Worry (67.4
years; p=0.012). Among proxies of AD patients who reported feelings
of burden SCD was more frequent (55.6%) than among proxies without
feelings of burden (32.4%; p=0.025).

Controls
Table 3 represents the comparison of controls who reported
PW1
(N=64)

PNW2
(N=46)

P-Value

34.4/65.6

36.1/63.9

0.86

Agea

58.9 (12.3)

64.9 (13.3)

0.03

Educationa (years)

14.5 (3.6)

14.8 (3.4)

0.60

MMSEb

29.0 (1.0)

30.0 (1.2)

0.13

Dem-Tectb

17.0 (2.4)

17.0 (2.7)

0.56

SCD (%)

51.6

38.9

0.22

SCD+Worry (%)

26.6

11.1

0.07

Data analysis

Feature

The statistical analysis was conducted with the software packages
Excel (Microsoft Inc.) and SPSS-22. Parametric/non-parametric
and correlation analyses were applied. For all tests, a probability of
less than 0.05 was considered significant. We used the KolmogorowSmirnoff Test and Shapiro-Wilk Test to test for normality. Differences
of normally distributed, interval and ratio data were assessed using
the Independent Samples T-Test (Age, Years of Education). Levene’s
test was used to assess the homogeneity of variance. For detecting
group differences of metric, not normally distributed or ordinal data
we applied the nonparametric Mann-Whitney U test (MMSE score,
Dem-Tect score, ZBI score). The Pearson’s chi-squared test was used for

Gender (m/f) (%)

Feature

Proxies
(N=100)

Controls
(N=119)

P-Value

Gender (m/f) (%)

35.0/65.0

42.0/58.0

0.29

61.0 (13.0)

60.6 (9.5)

0.78

Educationa (years)

14.6 (3.5)

14.6 (3.4)

0.94

MMSEb

29.0 (1.0)

29.0 (1.3)

0.84

17.0 (2.5)

17.0 (2.1)

0.97

AD Worry (%)

64.0

62.2

0.78

SCD (%)

47.0

51.3

0.53

SCD + Worry (%)

21.0

16.8

0.43

Age

a

Dem-Tect

b

Data as mean; standard deviation in breaks; bdata as median; standard deviation
in breaks
a

Table 1: Descriptive statistics for relevant study variables in proxies and controls.
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Proxies who reported to worry about AD; 2proxies who reported not to worry
about AD; adata as mean; standard deviation in breaks; bdata as median; standard
deviation in breaks
1

Table 2: Descriptive statistics for relevant study variables in proxies who reported
to worry about AD and proxies without AD worry.
Feature
Gender (m/f) (%)

CW1
(N=74)

CNW2
(N=45)

P-Value

36.5/63.5

51.1/48.9

0.12

Agea

60.3 (10.0)

61.1 (8.6)

0.67

Educationa (years)

14.4 (3.2)

14.9 (3.7)

0.62

MMSEb

29.0 (1.4)

29.0 (0.9)

0.91

Dem-Tectb

17.0 (2.2)

17.0 (2.1)

0.58

SCD (%)

55.4

44.4

0.25

SCD+Worry (%)

23.0

6.7

0.021

Proxies who reported to worry about AD; 2proxies who reported not to worry
about AD; adata as mean; standard deviation in breaks; bdata as median; standard
deviation in breaks
1

Table 3: Descriptive statistics for relevant study variables in controls who reported
to worry about AD and controls without AD worry.
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AD Worry with those who did not worry about AD. Controls with
AD Worry reported SCD+Worry (23.0%) significantly more often
compared to controls without AD Worry (6.7%; p=0.021). In line with
the latter result, there was a significant positive correlation between AD
Worry and SCD+Worry (r=0.211, p=0.021) in the control sample.

Discussion
In the present study, we investigated AD Worry and SCD among
proxies of AD patients versus an age-, education- and gender-matched
random sample. Thus, we were able to compare individuals familiar
with the character and course of AD due to their family history with
individuals of a random sample whose knowledge of AD is rather
tenuous.
The main findings of the present study are: 1) SCD and AD Worry
were equally frequent among both, proxies of AD patients and random
controls. 2) Cognitive performance of individuals with AD Worry, SCD
and SCD+Worry was comparable to those without AD Worry, SCD
and SCD+Worry within the normal range. 3) SCD+Worry was more
frequent in controls with AD Worry than in those without AD Worry 4)
Among proxies of AD patients, AD Worry occurred more often in first
degree relatives (sons/daughters; 76.5%) compared to spouses (45.5%;
p=0.002). 5) Proxies of AD patients with feelings of caregiver burden
reported SCD more often than individuals without such feelings.
AD Worry is a frequent phenomenon occurring in more than
two thirds of each examined sample which underlines the need
to understand AD Worry within the general population. Though
multifactorial, AD Worry does not seem to be associated with objective
cognitive impairment. SCD is widely considered to be associated with
future cognitive impairment and is therefore used as a screening tool
for detecting preclinical stages of dementia [1,26-29]. Our finding of a
higher frequency of SCD+Worry in controls with AD Worry compared
to those without AD Worry indicates that AD Worry could be an early
indicator of future cognitive impairment. Our additional finding that
AD Worry occurred more frequently in first degree relatives - bearing
a genetically driven increased risk of future AD development [30-32]
compared to spouses points in the same direction. The finding that
proxies of AD patients with feelings of caregiver burden reported SCD
more often than individuals without such feelings and data from a
previous study [33] suggests that proxies of AD patients experiencing
caregiver burden might be at higher risk of future cognitive impairment.
If caregiver stress was proven to increase personal dementia risk this
would have serious consequences for our society as the majority of
persons with dementia is cared for by their friends or family [20,21].
As to limitations of the study: the examined sample size was
rather small (n=219), underlining the necessity of studies with larger
samples. In order to broadly examine the factors related to SCD and AD
Worry among proxies, we have chosen a cross-sectional study design.
A drawback of this design is that it is not possible to investigate the
association of SCD or AD Worry to future cognitive impairment. This
suggests the need for longitudinal studies examining larger samples.
Furthermore, the neuropsychological assessment used in the present
study was based on MMSE and Dem-Tect, which may have been not
sensitive enough to detect very early signs of cognitive impairment in
the examined individuals. In addition, there is currently no general
definition of AD Worry, making comparison of results from different
working groups rather difficult. In this context, a next step should be to
develop a common definition of worries about AD as this has been done
for SCD by the SCD-I [4]. In the context of recent neurophysiological
data, the application of non-invasive brain stimulation techniques
J Alzheimers Dis Parkinsonism, an open access journal
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such as transcranial magnetic stimulation (TMS) seems to be useful
to identify those individuals in whom cholinergic degeneration has
occurred [34]. Thus, such diagnostic measures should be included in
future studies.

Conclusion
AD Worry is a widespread phenomenon within the examined
cohorts of proxies of AD patients and controls and is not associated
with objective cognitive impairment. However, the higher presence of
SCD+Worry in those controls with AD Worry and the higher presence
of AD Worry in first degree relatives of AD patients compared to
spouses indicate that AD Worry could be an early indicator of future
cognitive impairment. Longitudinal studies examining larger samples
are needed to further elucidate the potential association between AD
Worry, SCD and future cognitive decline.
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