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Abstract: To develop effective dementia prevention strategies, it is necessary to understand risk
factors, associated factors and early signs of dementia. Subjective cognitive decline (SCD) is the
earliest form of dementia. The aim of this study is to assess depression as a factor that is significantly
associated with SCD. The data of 1030 general practitioner patients from the AgeWell.de-study
(60–77 years; CAIDE dementia risk score ≥ 9) were analysed. A descriptive analysis was conducted
using validated instruments like the Geriatric depression scale (GDS), Lubben social network scale
(LSNS-6) and education classes according to CASMIN (Comparative Analysis of Social Mobility in
Industrial Nations). A multivariate regression model with the dependent variable SCD was calculated.
Of the 1030 participants, 5.9% had depressive symptoms and 31.3% SCD. The group with depressive
symptoms showed significantly higher body-mass-index (p = 0.005), lower education class (p = 0.022),
lower LSNS-6 score (p < 0.001), higher sports activity (p < 0.001), and more sleeping problems
(p = 0.026). In the regression model a higher GDS-score [Odds ratio (OR): 1.219 (p < 0.001)], more
sleeping problems [OR: 1.550 (p = 0.017)] and higher education class [middle/high: OR: 1.474/1.875
(p = 0.037/0.004)] were significantly associated with SCD. This study identified depressive symptoms,
sleeping problems, and higher education classes as factors associated with SCD, which can represent
an early form of dementia.
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1. Introduction

Dementia is a large health and economic burden in our modern society [1]. The
economic burden of dementia is due to dementia often restricting the ability to live inde-
pendently, which is a reason for care dependency of those affected [2]. This constitutes
a large burden on the health care system [2]. There was a severe increase in the number
dementia cases over the last years and a further increase is predicted [1,3]. Since there is
no curative treatment for dementia a preventive strategy is the only option to reduce this
progression [4].

Evidence shows that dementia is associated with modifiable risk factors like physical
inactivity or smoking, suggesting that there is at least a preventive potential [5]. This
preventive potential for a disease that cannot be cured is comparatively large, since up to
30% of the dementia cases can be attributed to modifiable risk factors [6,7].

There are multiple factors increasing the risk of dementia and among these risk factors
is depression [8–10]. People who have experienced depression have an approximately
two times higher risk of developing dementia [11,12]. People with dementia are found to
suffer from depression more often than individuals without dementia [13]. Additionally,
depression in itself represents an important public health issue [14].

Liew and Wang et al. were recently able to show that depression and a subjective
cognitive decline (SCD) are both independent risk factors for the development of de-
mentia [15,16]. They stated an increased risk for the development of dementia for both
depressive symptoms and SCD on their own, as well as an even higher risk when both risk
factors co-occur [15,16]. Subjective cognitive decline refers to any self-perceived or subjec-
tively experienced worsening of cognitive function in the absence of impaired performance
on cognitive tests [17]. A subjective cognitive decline is only noticed by the affected person
and not by any other individuals in the personal environment of the affected person [17].
With a prevalence of 10%, subjective cognitive decline is a fairly common symptom in
US-American citizens over 45 years of age [18]. It may represent the early symptomatic
manifestation of dementia and Alzheimer’s disease [17]. Alzheimer’s disease is a special
subtype of dementia and represents the most common form of dementia [17]. It is charac-
terized by a slow progression with a long presymptomatic phase that may take years to
decades [17].

On the other hand, depression also has a negative impact on SCD [19]. Often, individ-
uals in studies on SCD report subthreshold symptoms of depression and even psychiatric
disorders, i.e., major depression, which may be a reason for SCD [17].

A decrease in cognitive performance can be caused by depression [20]. Specifically,
SCD can be caused by depression [21,22]. Therefore, this study aims to evaluate the
potential association between depressive symptoms and SCD. This will aid in improving
our knowledge of the associated factors of a subjective cognitive decline, which may
represent the earliest symptomatic manifestation form of dementia. Therefore, this study
opens new research options to develop a future preventive strategy for a serious disease
that so far cannot be cured.

2. Materials and Methods
2.1. Study Design

This study is a cross-sectional observational analysis of data collected as part of the
“AgeWell.de—a multi-centric cluster-randomized controlled prevention trial in primary
care” baseline data acquisition. The AgeWell.de-Study is a controlled intervention trial
to test a multi-facial intervention to reduce cognitive decline in individuals at risk across
Germany [5]. The multi-component intervention for the intervention group is carried out
over the course of two years and consists of the following components [5]:
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were also addressed during the baseline assessment [5]. Further data regarding the health 

status, medical diagnoses, lab data, and medication were provided by the general practi-

tioners using a standardized form [5]. 

2.2. Participants 

We report on 1030 community-dwelling general practitioner patients between the age 

of 60 and 77 years from the AgeWell.de-Study [23]. 

Inclusion criteria of the AgeWell.de-Study: an increased CAIDE dementia risk score 

(cardiovascular risk factors, aging, and incidence of dementia, cut-off- ≥ 9) [5]. The CAIDE 

elements included age, education, gender, blood pressure, cholesterol, BMI, and physical 

activity. 

Exclusion criteria of the AgeWell.de-Study: conditions prohibiting a safe participa-

tion; severe loss of vision, hearing, or communicative ability; insufficient ability to under-

stand, speak or read German; severe mobility impairment; concurrent participation in an-

other intervention trial; and previously diagnosed dementia or dementia suspected by the 

general practitioner. 

Additionally, individuals with a diagnosis of depression were excluded from the 

AgeWell.de-Study [5]. For this reason, the appearance of depressive symptoms during the 

baseline assessment can only be expected on a low level. 

Interventions for depressive symptoms, bereavement, and grief

For each component of the intervention a personalized schedule will be planned for
each participant to optimally aid their adherence and the success of the intervention [5].

The control group received medical treatment by their general practitioner and general
health advice as usual [5].

The primary endpoint of the AgeWell.de-Study are changes in the cognitive perfor-
mance [5]. Secondary endpoints were death, the move to an assisted living facility or a
nursing home, activities of daily living, life quality, depressive symptoms, social integration,
motivation for a change in behavior, and cost effectiveness [5]. The baseline assessment
was conducted from June 2018 to November 2019 at five study sites across Germany [23].

Baseline Assessment
For baseline assessment of the AgeWell.de-Study a home visit for data acquisition

was administered by study personnel. This survey was conducted by trained interviewers,
using a standardized questionnaire. The individuals were asked questions regarding
sociodemographic information, subjective cognitive decline, self-perceived disabilities and
disease symptoms, anthropometry, nutrition, physical activity, grief and bereavement,
and medication [5]. Questions regarding the primary and secondary endpoints were also
addressed during the baseline assessment [5]. Further data regarding the health status,
medical diagnoses, lab data, and medication were provided by the general practitioners
using a standardized form [5].

2.2. Participants

We report on 1030 community-dwelling general practitioner patients between the age
of 60 and 77 years from the AgeWell.de-Study [23].

Inclusion criteria of the AgeWell.de-Study: an increased CAIDE dementia risk score
(cardiovascular risk factors, aging, and incidence of dementia, cut-off- ≥ 9) [5]. The
CAIDE elements included age, education, gender, blood pressure, cholesterol, BMI, and
physical activity.

Exclusion criteria of the AgeWell.de-Study: conditions prohibiting a safe participation;
severe loss of vision, hearing, or communicative ability; insufficient ability to under-
stand, speak or read German; severe mobility impairment; concurrent participation in
another intervention trial; and previously diagnosed dementia or dementia suspected by
the general practitioner.

Additionally, individuals with a diagnosis of depression were excluded from the
AgeWell.de-Study [5]. For this reason, the appearance of depressive symptoms during the
baseline assessment can only be expected on a low level.

2.3. Instruments

In this work, the outcomes of the baseline questionnaire of the AgeWell.de-Study are
used. Among other parameters, we used the results of the validated Geriatric Depression
Scale (GDS) and the Lubben Social Network Scale (LSNS-6). To define SCD, the first step
was to determine whether a mild cognitive impairment can be identified:

2.3.1. Mild Cognitive Impairment-Score (MCI-Score)

The MCI-score is positive when the person either has self-experienced memory prob-
lems and is concerned about them or other people have noticed that the participant has
memory problems. Additionally, the persons score in one of the following standardized
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cognitive tests must be at least 15 standard deviations below the age, gender, and educa-
tion adjusted normal value: attention (trail making test A) [24], executive functions (trail
making test A/B) [24], learning and memory (CERAD (Consortium to Establish a Registry
for Alzheimer’s Disease) wordlist) [25–27], language (CERAD verbal fluency test) [26–29],
visuo-constructive praxis (CERAD constructional praxis) [26,27,30], and social cognition
(reading the mind in the eyes test—revised version) [31,32]. The person must have any
or only minimal impairment in daily activities (≤1 impairment in daily activities in the
Barthel-Index) [33] and the persons cannot have dementia diagnosis.

2.3.2. Calculation of the SCD

The SCD was defined according to Jessen et al. [17]. In the first step all persons were
included in a “memory-complaints-group”, who affirmed the question “Did you experience
any worsening of your memory?”. After that, persons in the memory-complaints-group
were excluded who had an objectively measurable impairment in cognitive performance,
because normal age-, gender- and education-adjusted performance must be present in
standardized cognitive tests to meet the definition of a SCD [17]. This objectively mea-
surable cognitive impairment was judged using the MCI-Score. Additionally, diagnosed
depression serves as an exclusion criterion for SCD [17]. This exclusion criterion is already
fulfilled by the design of the study, since people with a diagnosis of depression cannot
take part in the AgeWell.de-Study [5]. This group of all persons who have self-experienced
memory complaints but do not have an objectively measurable cognitive impairment now
form the group of persons who have a SCD (SCD group) (See Figure 1).
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Figure 1. Illustration of the definition of subjective cognitive decline (SCD) and associations with
depressive symptoms and dementia. SCD = Subjective cognitive decline; MCI = Mild cognitive
impairment. * In this work, correlations of the dementia risk factor depression and the potential risk
factor subjective cognitive decline will be analyzed. ** According to the study design, it cannot be
determined if a subjective cognitive decline occurs due to depression in the sense of a psychiatric
diagnosis. Consequently, this aspect of the SCD is not analyzed in this work.
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In order to obtain a more homogeneous group of individuals without a SCD (non-SCD
group), all persons with an MCI were also excluded from this group. This means that the
non-SCD group is formed by all persons who have no self-experienced memory complaints
and no cognitive impairment.

2.3.3. Calculation of the Lubben Social Network Scale

For the calculation of the Lubben social network scale the shortened version of the
LSNS-questionnaire with six items (LSNS-6) was used [34]. These questions were selected
from the dataset and summed up [34]. This gave a LSNS with a maximum of 30 points,
with a higher score indicating more social engagement [34]. Lubben et al. specify that a
score <12 indicates that the person is at risk for social isolation [34].

2.3.4. Calculation of the Education Groups According to CASMIN

The education groups were assigned according to the CASMIN classification (Com-
parative Analysis of Social Mobility in Industrial Nations) [35]. The education groups are
split into the three ranks of low, medium, and high [35].

2.3.5. Presence of Sleeping Problems

For the assessment of whether the participant has sleeping problems or not, the
participant’s general practitioner was consulted [5]. The general practitioner was asked
whether the participant has any kind of sleeping problems diagnosed [5]. The variable
sleeping problems is a dichotomous variable, that tells us if the participants sleep is
impaired in any form [23]. This variable is based on the clinical expertise of the general
practitioners since our study is closely linked to the daily work routine in a doctor’s practice.

2.3.6. Presence of Depressive Symptoms

For the evaluation of depressive symptoms, the validated Geriatric Depression Scale
is used [36,37]. A score between 0 and 5 indicates that the person is unaffected from
depressive symptoms. For participants with a score ranging from 6 to 10 the GDS indicates
that there are light to moderate depressive symptoms. Persons scoring from 11 to 15 are
likely to have symptoms of a severe depression. For this analysis a dichotomous approach
was chosen. Participants were categorized into the two categories “depressive symptoms”
and “no depressive symptoms”. The category “no depressive symptoms” consists of
all participants with a GDS-score from 0–5. The GDS-categories “symptoms of a light
to moderate depression” and “symptoms of a severe depression” were combined into
the category “depressive symptoms” with a GDS-score from 6 to 15. This approach was
the most fitting, since having a diagnosis of depression was an exclusion criterion in the
AgeWell.de-Study and consequently only a small number of participants with depressive
symptoms and just a very small number of participants with severe depressive symptoms
was expected.

2.3.7. Selection of Variables for the Descriptive Analysis of Participants with and without
Depressive Symptoms

For the descriptive analysis of depressive symptoms, the variables were chosen based
on clinical relevance or results from previous similar studies. Previous studies showed
significant differences in participants with depressive symptoms compared to participants
without depressive symptoms regarding the body-mass-index [38], education level [39,40],
social network [41–43], physical activity [44,45], and sleeping problems [46].

2.4. Trial Registration and Ethical Clearance

The AgeWell.de-Study was registered in the German Clinical Trials Register (DRKS;
trial identifier: DRKS00013555) and approved by the responsible ethical board (the Ethics
Committee of the Medical Faculty of the University of Leipzig; ethical vote number:
369/17-ek; 12 October 2017) [23]. Participants who participated in the study signed a form
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to declare their consent to the processing of their data for research purposes as part of the
AgeWell.de-Study [5].

2.5. Statistical Analyses and Procedure

Metric variables were tested for normal distribution using the Shapiro–Wilk test. If
normally distributed they are reported as mean and standard deviation, if not, they are re-
ported as median and interquartile range. Categorial variables are reported as percentages.

It was estimated that the proportion of missing data was low and was missing com-
pletely at random. Therefore, the analysis was conducted without imputation with n = 1016
and n = 1022 participants, correspondingly.

The descriptive analysis is conducted for the whole population and stratified for de-
pressive symptoms and SCD. For group comparisons in the case of categorial variables, the
variables were cross-tabulated and statistically assessed using the Participants-chi-squared
test. In case of metric variables, the t-test was used for variables with normal distribution
and the Mann–Whitney U test was used for variables without normal distribution.

A multivariate logistic regression model was created to evaluate the influence of
multiple factors on SCD, which was defined as the dependent variable in the model.
Independent variables were selected based on clinical relevance. They were included in the
regression model by stepwise selection. Their association with SCD was first analyzed with
a univariate regression. Afterwards, all variables with a significant association with SCD
were included stepwise in the multivariate regression model and non-significant variables
were again excluded stepwise. p-values were calculated for the quantitative assessment of
these associations.

p-values of p < 0.05 were considered significant. The statistical analysis was performed
utilizing IBM SPSS Statistics.

3. Results
3.1. Prevalence of Depressive Symptoms and Description of the Differences between Study
Participants with and without Depressive Symptoms

Of 1016 participants, 956 (94.1%) presented any symptoms of depression according
to their GDS-score (GDS-score ≤ 5). There were 56 (5.5%) participants who presented
symptoms of a possible mild to moderate depression (GDS-score = 6–10) and 4 (0.4%)
presented symptoms for a possible severe depression (GDS-score = 11–15). This accounts
for 60 (5.9%) participants with depressive symptoms according to their GDS-score. The
prevalence of depressive symptoms is displayed in Table 1.

Table 1. Prevalence of depressive symptoms according to GDS-Score.

Absolute Number (n) Relative Number (%)

No depression
(GDS 0–5) 956 94.1%

No Depressive Symptoms
according to GDS-Score

(GDS 0–5)

Light to moderate depressive
symptoms
(GDS 6–10)

56 5.5% Depressive Symptoms according
to GDS-Score
(GDS 6–15)Severe depressive symptoms

(GDS 11–15) 4 0.4%

Total 1016 100.0%

GDS = Geriatric Depression Scale.

After splitting the participants in two groups according to the GDS-score (depressive
symptoms at a GDS-score > 5), among the groups with depressive symptoms the median
age was 67 years, 55.0% were female, and a corresponding 45.0% were male. Regarding
these factors, there was no significant difference compared to the participants without
depressive symptoms; however, it could be established that participants with depressive
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symptoms had a significantly higher body-mass-index than people without depressive
symptoms [32.9 kg/m2 compared to 30.5 kg/m2 (p = 0.005)].

Furthermore, there was a significant difference in the distribution of the three edu-
cation classes according to CASMIN [with depressive symptoms: education high: 10.0%,
medium: 55.0%, low: 35.0%; without depressive symptoms: education high: 23.4%,
medium: 53.2%, low: 23.4% (p = 0.022)]. The proportion of people with medium ed-
ucation was similar between the two groups. However, in the group with depressive
symptoms, there was a significantly higher percentage of people with low education and
a significantly lower number of people with high education than in the group without
depressive symptoms.

Participants were asked if they did at least 30 min of sports a minimum of two times a
week. This was more often affirmed by participants who had depressive symptoms [with
depressive symptoms: yes: 64.4%, no: 30.5%; without depressive symptoms: yes: 46.8%, no:
52.6% (p < 0.001)]. Furthermore, participants with depressive symptoms had a significantly
lower LSNS-Score [11.0 compared to 18.0 (p < 0.001)] and experienced significantly more
sleeping problems [with depressive symptoms: sleeping problems yes: 31.7%, no: 68.3%;
without depressive symptoms: sleeping problems yes: 17.9%, no: 81.5% (p = 0.026)].

Additionally, a descriptive analysis concerning the variables hypertension, MoCA-
Score, daily alcohol consumption and packyears was conducted. However, no significant
associations between these variables and depressive symptoms could be found.

The full data of the characteristics and group differences in participants with and
without depressive symptoms is displayed in Table 2.

3.2. Prevalence of SCD and Description of the Differences between Study Participants with and
without SCD

Out of 1022 participants, only 101 (9.9%) participants had an MCI but a majority
of 921 (90.1%) participants showed no MCI. Again, 614 of the 1022 participants (60.1%)
had reported no self-experienced memory problems and 408 (39.9%) participants had
self-experienced memory problems. Of these 408 participants, 320 (31.3%) additionally
had no MCI and so form the group of participants that meet the conditions of a subjective
cognitive decline (SCD group). The prevalence of SCD is displayed in Table 3.

Looking at the characteristics of the SCD group, among the participants with SCD the
median age was 69 years; 52.5% were female and were 47.5% male. However, regarding
these factors there was no significant difference compared to the participants without SCD.
In contrast, there was a significant difference in the distribution of the three education
classes according to CASMIN between the SCD group and non-SCD group, indicating that
in the group with SCD the level of education was higher in general. That means that in
the SCD group, there was a larger percentage of people with high education and a smaller
proportion of people with low education compared to the group without SCD [SCD group:
education high: 26.3%, medium: 54.7%, low: 19.1%; non-SCD group: education high: 20.8%,
medium: 52.9%, low: 26.3% (p = 0.024)].

Furthermore, among the people with SCD, there were more participants who experi-
enced sleeping problems [SCD group: sleeping problems yes: 23.8%, no: 75.3%; non-SCD
group: sleeping problems yes: 15.0%, no: 84.7% (p = 0.002)]

In addition, a descriptive analysis regarding the variables BMI, Lubben Social Network
Scale, two times a week a minimum of 30 min of sports, hypertension, MoCA-Score, daily
alcohol consumption and packyears was performed. However, no significant associations
between these variables and a subjective cognitive decline could be found. The group
differences in participants with and without SCD are presented in Table 2.
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Table 2. Characteristics of participants with depressive symptoms and subjective cognitive decline.

Depressive Symptoms According to GDS-Score (n = 1016) Subjective Cognitive Decline (n = 921) All Participants
(n = 1030)Yes (n = 60) No (n = 956) p-Value Yes (n = 320) No (n = 601) p-Value

Age Median (IQR)
[years] 67.00 (10.00) 69.00 (8.00) 0.184 69.00 (9.00) 69.00 (7.00) 0.819 69.00 (8.00)

Sex
Male [n] 27 (45.0%) 457 (47.8%)

0.673
152 (47.5%) 293 (48.8%)

0.717
493 (47.9%)

Female [n] 33 (55.0%) 499 (52.2%) 168 (52.5%) 308 (51.2%) 537 (52.1%)

BMI Median (IQR)
[kg/m2] 32.85 (6,50) 30.50 (7.70) 0.005 * 30.60 (7.50) 30.50 (7.70) 0.652 30.40 (7.70)

Education group
(CASMIN)

Low [n] 21 (35.0%) 224 (23.4%)
0.022 *

61 (19.0%) 158 (26.3%)
0.024 *

251 (24.4%)
Medium [n] 33 (55.0%) 508 (53.2%) 175 (54.7%) 318 (52.9%) 546 (53.0%)

High [n] 6 (10.0%) 224 (23.4%) 84 (26.3%) 125 (20.8%) 233 (22.6%)

Lubben social
network scale Median (IQR) 11.00 (7.00) 18.00 (7.00) <0.001 * 17.00 (7.00) 17.00 (8.00) 0.513 17.00 (8.00)

Two times a week
minimum of 30 min

of sports

Yes [n] 38 (64.4%) 448 (46.9%)
<0.001 *

144 (45.3%) 296 (49.3%)
0.408

489 (47.8%)
No [n] 18 (30.5%) 503 (52.6%) 171 (53.8%) 300 (49.9%) 525 (51.3%)

Not specified [n] 3 (5.1%) 5 (0.5%) 3 (0.9%) 5 (0.8%) 9 (0.9%)

Hypertension
No [n] 9 (15.0%) 118 (12.4%)

0.676
46 (14.4%) 66 (11.0%)

0.140
128 (12.4%)

Yes [n] 51 (85.0%) 831 (86.9%) 270 (84.4%) 532 (88.5%) 895 (86.9%)
Not specified [n] - 7 (0.7%) 4 (1.2%) 3 (0.5%) 7 (0.7%)
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Table 2. Cont.

Depressive Symptoms According to GDS-Score (n = 1016) Subjective Cognitive Decline (n = 921) All Participants
(n = 1030)Yes (n = 60) No (n = 956) p-Value Yes (n = 320) No (n = 601) p-Value

MoCA-Score Median (IQR) 24.00 (7.00) 25.00 (4.00) 0.146 25.00 (4.00) 25.00 (5.00) 0.069 25.00 (4.00)

Sleeping problems
No [n] 41 (68.3%) 779 (81.5%)

0.026 *
241 (75.3%) 509 (84.7%)

0.002 *
833 (80.9%)

Yes [n] 19 (31.7%) 171 (17.9%) 76 (23.8%) 90 (15.0%) 191 (18.5%)
Not specified [n] - 6 (0.6%) 3 (0.9%) 2 (0.3%) 6 (0.6%)

Daily alcohol
consumption

Median (IQR)
[g/day] 0.00 (9.53) 7.49 (18.26) 0.173 7.49 (17.47) 4.08 (17.47) 0.472 7.49 (17.47)

Packyears Median (IQR) [py] 7.00 (30.00) 2.00 (26.45) 0.275 0.99 (24.25) 3.60 (27.00) 0.413 2.40 (26.50)

Subjective cognitive
decline

No [n] 20 (41.7%) 578 (66.8%)
<0.001 * - 601 (65.3%)

Yes [n] 28 (58.3%) 287 (33.2%) 320 (34.7%)

Depressive symptoms
according to GDS-Score

No [n] - 287 (91.1%) 578 (96.7%)
<0.001 *

956 (94.1%)
Yes [n] 28 (8.9%) 20 (3.3%) 60 (5.9%)

IQR = Interquartile range; BMI = Body mass index; Education group (CASMIN) = Education group according to CASMIN; MoCA = Montreal cognitive assessment; GDS = Geriatric
depression scale. * = Significant at the 0.05 level.
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Table 3. Prevalence of subjective cognitive decline (SCD).

No MCI MCI Total

No self-experienced
memory problems 601 (58.8%) 13 (1.3%) 614 (60.1%)

Self-experienced
memory problems 320 (31.3%) # 88 (8.6%) 408 (39.9%)

Total 921 (90.1%) 101 (9.9%) 1022 (100.0%)

MCI = mild cognitive impairment. # Participants with SCD.

3.3. Prevalence of Depressive Symptoms and SCD

Among the people with depressive symptoms, there were significantly more partici-
pants who experienced a SCD [with depressive symptoms: SCD group: 58.3%, non-SCD
group: 41.7%; without depressive symptoms: SCD group: 33.2%, non-SCD group: 66.8%;
(p < 0.001)].

The same result was shown when comparing the groups with and without SCD
according to the presence of depressive symptoms [SCD group: with depressive symptoms:
8.9%, without depressive symptoms: 91.1%; non-SCD group: with depressive symptoms:
3.3%, without depressive symptoms: 96.7% (p < 0.001)]. The prevalence of depressive
symptoms and SCD are also presented in Table 2.

3.4. Multivariate Analysis of Variables That Influence SCD

After analyzing factors that are possibly associated with SCD by examining the differ-
ences between the two groups with and without SCD, a multivariate regression model was
calculated to evaluate the joint influence these predictors have on SCD. The main aim of
the regression model was to evaluate the association of depressive symptoms with SCD.

When comparing the SCD and non-SCD groups, several significant variables could
be identified from the multivariate analysis, including sleeping problems, educational
attainment according to CASMIN and the GDS-score. Since little social engagement is a
known risk factor for SCD, the regression model was also adjusted for the LSNS. It was
also decided to adjust for the variables age and sex, despite them not being significant.

The multivariate regression model showed that participants with higher GDS-scores
were significantly more likely to have a SCD [OR: 1.219 (p < 0.001)]. Additionally, sleep-
ing problems led to an increase in the odds ratio [OR: 1.550 (p = 0.017)]. Compared to
participants with a low education class, participants with a higher education class were
significantly more likely to have a SCD [education group middle: OR: 1.474 (p = 0.037); high:
OR: 1.875 (p = 0.004)]. Controlling for main sociodemographic variables in this regression
analyses, a higher age [OR: 1.008 (p = 0.584)] and female sex [OR: 0.939 (p = 0.670)] also did
not significantly change the odds ratio for SCD. Additionally, higher scores in the LSNS-6
showed no significant influence on the likelihood of SCD [OR: 1.023 (p = 0.097)].

The full data of the regression model are presented in Table 4.
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Table 4. Multivariate logistic regression model with subjective cognitive decline as the
dependent variable.

Subjective Cognitive Decline (n = 921)

OR (95% CI) p-Value

Age 1.008 (0.979–1.038) 0.584
Sex (female) 0.939 (0.701–1.257) 0.670

Sleeping problems * 1.550 (1.080–2.225) 0.017 *
GDS-Score * 1.219 (1.127–1.318) <0.001 *

Education group CASMIN (low) * Reference group 0.014 *
Education group CASMIN (medium) * 1.474 (1.024–2–123) 0.037 *

Education group CASMIN (high) * 1.875 (1.224–2.872) 0.004 *
Lubben social network scale 1.023 (0.996–1.050) 0.097

OR = Odds ratio; CI = Confidence interval; GDS = Geriatric depression scale; Education group
(CASMIN) = Education group according to CASMIN. * = Significant at the 0.05 level.

4. Discussion

This analysis showed that depressive symptoms are significantly associated with SCD,
confirming previous research [19,22,47]. This result remained significant despite including
possible confounders in the multivariate analysis.

4.1. SCD-Regression Model

In addition to identifying depressive symptoms as an associated parameter, the re-
gression model also showed that sleeping problems have a significant influence on SCD.
Lee et al. and Lin et al. showed that poorer sleep quality has a deteriorative association
with SCD [19,48]. Xu et al. also specify depression as a mediating factor for worsening the
influence of sleeping problems on SCD [49].

This influence of depressive symptoms on SCD can also be seen in our results
of the elevated odds ratio for the GDS-score. This is concordant with other studies
which also showed depression to be significantly associated with SCD [19,22,47]. There
are also multiple studies showing that depression is a risk factor for the development
of dementia [16,48,50,51]. Two studies were able to show more specifically that a
previous episode of depression earlier in the person’s life is a risk factor for the later
development of dementia and, on the other hand, that a current depressive episode in
an elderly person is more likely an early symptom of a prodromal dementia [50,51].
People with depressive symptoms are not only at risk for the development of dementia
but also show a poorer current cognitive performance compared to non-depressed
participants [52,53].

Furthermore, the multivariate analysis revealed that a higher education level was
significantly associated with SCD. This contrasts with other studies which showed
that a higher education level decreases the risk of developing dementia [54,55]. Balash
et al. showed that education is not significantly associated with SCD [47]. Additionally,
Xu et al. showed that fewer years of education do not significantly change the risk
of developing dementia [54]. It should be considered that the construct of a SCD is
based on symptoms reported by the study participant. Therefore, one explanation
for these findings could be that participants with a higher education level recognize
self-experienced memory problems more often and thus report them more often.

While not statistically significant, the LSNS-6 was still included in the regression
model because other studies have already claimed a deteriorative effect of social isolation
on the potential development of dementia [41,43,53]. This could not be further affirmed
but the data do not contrast to preceding studies in any way.
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4.2. Descriptive Analysis of Depressive Symptoms

All participants of the AgeWell.de-Study with at least depressive symptomatology
were included in this analysis; however, participants with a diagnosed depression were
excluded from the study [5]. Therefore, only a small number of participants with severe
depressive symptoms could be expected and the prevalence of depressive symptoms was
only 5.9% and lower than in other studies on participants in elderly community dwellings.
In the study of Schwarz et al., elderly participants in community dwellings with an age
of at least 60 years showed a 27.5% prevalence of depressive symptoms [56]. Stek et al.
also had a comparable study population to the community dwelling elderly participants
of the AgeWell.de-Study, in participants with an age of at least 85 years they found a
15.4%prevalence of depressive symptoms [57].

Participants with depressive symptoms had a higher body-mass-index. This is concor-
dant with other studies like the meta-analysis of Mannan et al. [38], which postulates an
increased risk for depressive people to become obese and vice versa.

The different distribution of the education classes according to CASMIN indicates
that there is a higher prevalence of depressive symptoms among people with lower
education and a lower prevalence of depressive symptoms in participants with a high
education. Studies on this correlation are scarce and often show contrary results to each
other. Gan et al. [39] suggest that one explanation could be that the influence of education
on depressive symptoms differs regarding the person it affects concerning sex or ethnicity.
Gavin et al. [40] showed a decreased risk for white men with a higher education level
compared to a lower education level, but an increased risk for white women with a higher
education level compared to a lower education level. Among Black, Latino, or Asian men
or women no difference could be established [40]. This possible positive effect of higher
education on depression could be of interest for future investigations.

Participants with depressive symptoms had a significantly lower LSNS-Score, which
indicates them having less social participation. This is in accordance with the studies of
Cacioppo et al. [41], Beekman et al. [42], and Domènech-Abella et al. [43], which also found
social isolation to be a risk factor for depression.

There are significantly more participants in the group with depressive symptoms who
are doing sports, than in the group without depressive symptoms. This contrasts with the
study of Schuch and Stubbs [44] and the study of Pearce et al. [45], which both showed that
physical activity has a protective potential against depression and can also be used as a
treatment for depression.

Participants with depressive symptoms had a significantly higher rate of sleeping
problems than participants without. Fang et al. claim that there is a bidirectional relation-
ship between depression and sleeping problems. Sleeping problems can be a symptom of
depression, but they can also represent an independent risk factor for the development of
depression [46].

4.3. Strengths

One strength of the study is that with 1030 cases, we could examine a large number of
people that represent an elderly part of the population. Furthermore, for the calculation of
the SCD, we used a complex cognitive evaluation with age, gender, and education adjusted
scores to evaluate mild cognitive impairment and differentiate between SCD and MCI.
This method could be seen as superior compared to a method that only uses scores of
unadjusted individual cognitive test results.

4.4. Limitations

One limitation of this work is that this is a cross-sectional analysis. Therefore, no
causal relationships can be derived from these results.
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Another limitation of this work is that only participants who already have an increased
risk of developing dementia (increased CAIDE dementia risk score) were included in the
AgeWell.de-Study [5]. Additionally, for many variables we were reliant on the truthful
self-disclosure of the participant.

For our analysis we especially included all participants who had a SCD. In contrast
to another study [47], we did not differentiate between complainers (participants who
are worried about their memory problems) and non-complainers (people who are not
worried about their memory problems) [47]. Thus, we could not show whether there
were possible differences in the prevalence of depressive symptoms between these
groups. Since the fact of whether people are concerned about their SCD could possibly
indicate their risk of progression to dementia, this could be a relevant factor for a future
longitudinal study [47]. However, we conducted a cross-sectional analysis and therefore
differentiating between complainers and non-complainers was not of a high relevance
for us, since we did not investigate the course of the disease.

Since our research is a cross sectional study, we were not able to show the direction of
the identified associations between SCD and depressive symptoms or between SCD and
the other associated factors. For example, SCD could be caused by depressive symptoms or
vice versa. Despite that, we were still able to show a strong association between these two
factors and we could identify multiple other factors associated with SCD.

Due to the general design of the AgeWell.de-Study, only a few participants had severe
depressive symptoms, as participants with diagnosed depression were excluded from the
study [5]. This did not pose a relevant problem for our analysis as, due to the definition of
a SCD, we had to exclude participants with a diagnosed depression anyway. Furthermore,
our study aims to investigate SCD and its association with depressive symptoms rather
than with a diagnosed depression.

5. Conclusions

This study’s descriptive analysis showed that participants with depressive symptoms
showed a higher body-mass-index, worse social integration, and a higher rate of sleeping
problems. Additionally, participants with depressive symptoms are more likely to be
part of a lower education class and less likely to be part of a higher education class than
participants without depressive symptoms.

The regression model revealed that depressive symptoms, sleeping problems, and
a higher education class are factors that are significantly associated with SCD, which
may represent the first symptomatic manifestation for future cognitive decline. The
modifiable factors of depressive symptoms and sleeping problems should be of interest
for further research to evaluate their effect on the progress of SCD. It could also be of
great interest to investigate the benefits of an intervention that improves these factors on
the cognitive performance of these individuals.

This study evaluated depressive symptoms, subjective cognitive decline, and
the connection between both these parameters in a large elderly population using
a complex MCI-Score to judge the participants cognitive performance. Thereby, we
were able to further promote our understanding of depressive symptoms in an elderly
population, which is an important issue in public health and in subjective cognitive
decline, the earliest manifestation of dementia, and a disease that can’t be cured. By
identifying demographic characteristics and associated factors we have laid the basis
for future research to possibly prevent these major diseases by changing these potential
risk factors.
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