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Amsterdam, Amsterdam, the Netherlands; dDepartment of Psychiatry and Psychotherapy, University Medical Center Rostock, Rostock,
Germany; eDepartment of Psychology, Maynooth University, National University of Ireland, Maynooth, Ireland

ABSTRACT
Subjective cognitive complaints (SCCs) are not directly related to objective impairments in cogni-
tion. This study examines the role of psychological factors in predicting SCCs in the domains of
executive functioning, memory, and attention in older adults. A community sample of 1,219 Dutch
adults, aged 40 year or older, completed the BRIEF-A, MSEQ, FEDA, NEO-FFI, DASS-21, and a
demographic questionnaire. Participants were randomly divided into exploratory (n¼ 813) and
confirmatory samples (n¼ 406). In the exploratory sample, we analyzed whether personality
factors, symptoms of depression and anxiety, perceived stress, and demographics could predict
SCCs in the different cognitive domains. For this purpose, a two-step regression approach with
bootstrapping was used. To independently validate the results, these analyses were repeated in
the confirmatory sample. Concerning executive functioning, complaints regarding the ability to
regulate behavior and emotional responses were predicted by lower agreeableness levels and
higher levels of neuroticism and perceived stress. Complaints regarding the ability to actively solve
problems in different circumstances were predicted by a lower conscientiousness level, higher
agreeableness level, and more depressive symptoms. Attentional complaints were predicted by
lower levels of conscientiousness and extraversion, together with a higher level of neuroticism. For
memory, no significant predictors were consistently found. Psychological factors are of influence
on the subjective experience of cognitive complaints. In particular personality factors, perceived
stress, and symptoms of depression, seem to predict SCCs in the domains of executive functioning
and attention. Clinicians should take these factors into account in older adults who have SCCs.

KEYWORDS
Attention; executive
functioning; personality;
negative affective states;
subjective cognitive
complaints

Introduction

Subjective cognitive complaints (SCCs) refer to an individu-
al’s experience of deterioration of capacities in one or more
cognitive domains (Jessen et al., 2014). SCCs are frequently
reported by older adults, with prevalence rates up to 90% in
individuals between the ages of 70 and 90 years (Slavin
et al., 2010). The presence of subjective deterioration in cog-
nitive functioning is even a necessary criterion for the diag-
nosis of mild cognitive impairment (American Psychiatric
Association, 2013), which is considered as a prodromal stage
of Alzheimer’s disease. The latter is supported by findings
showing that older adults with SCCs have an increased
prevalence of biomarker abnormalities consistent with
Alzheimer’s disease (Amariglio et al., 2012; Rami et al.,
2011) and by longitudinal studies showing that SCCs in
older adults represent a risk factor for future cognitive

decline and mild cognitive impairment, as well as for
Alzheimer’s disease (Mitchell et al., 2014).

However, the relationship between SCCs and objective
cognitive functioning is not straightforward. Objective cog-
nitive functioning refers to the cognitive ability in any
domain (e.g., memory, attention) measured by standardized
cognitive tests. Overall, there is only limited support for a
link between SCCs and the concurrent level of objective per-
formance on cognitive tests (e.g., Burmester et al., 2016;
Fuermaier et al., 2015; Koerts et al., 2012). However, unim-
paired performance on a cognitive test does not necessarily
mean that cognitive functioning is fully intact. For example,
it is possible that subtle cognitive impairments are difficult
to detect with standardized cognitive testing due to a lack of
sensitivity and specificity. Additionally, unimpaired perform-
ance on objective cognitive tests could be the result of
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successful compensation by the subject or a lack of eco-
logical validity of the test.

Another explanation for the lack of an association
between SCCs and objective cognitive functioning is
the presence of other (psychological) factors influencing the
subjective experience of cognitive complaints. This is sup-
ported by studies indicating that the majority of older adults
with SCCs do not deteriorate more rapidly than their peers
(e.g., Mitchell et al., 2014) and the disappearance of the sub-
jective impression of cognitive impairment occurs frequently
(Vestberg et al., 2010).

In the literature, several psychological factors are sug-
gested that may contribute to experiencing SCCs. First, it
has been suggested that SCCs are associated with certain
personality factors. The most frequently reported personality
factor predicting SCCs is a high level of neuroticism (Kliegel
& Zimprich, 2005; Reid & MacLullich, 2006). In addition,
conscientiousness and openness are noted to have an inverse
relation with SCCs (Slavin et al., 2010). Second, negative
affective states seem to play an important role in the sub-
jective experience of cognitive impairment. Several studies
indicate that SCCs positively correlate with the number and
severity of symptoms of depression, anxiety, and perceived
stress (Balash et al., 2013; R€onnlund et al., 2013; Zlatar
et al., 2018;). Third, an older age, in the context of negative
age stereotypes or “dementia worry”, could lead to an over-
reporting of cognitive complaints (Kessler et al., 2012;
Kliegel & Zimprich, 2005). Fourth, some studies found an
association between gender and SCCs, reporting a higher
rate of SCCs for women in comparison to men (Tomita
et al., 2014). However, not all studies reported an effect of
gender (e.g., Markova et al., 2017). Finally, various other fac-
tors may be related to SCCs, such as sleep (Tsapanou et al.,
2018), quality of life (Hill et al., 2017), perceived health sta-
tus (Montejo et al., 2020), and availability of emotional sup-
port (Ha & Pai, 2018).

In sum, the explanations for SCCs in older adults can be
multifactorial. The aim of the current study is to investigate
which factors best predict SCCs in the cognitive domains of
executive functioning, memory, and attention. Based on pre-
vious literature, aspects such as personality factors, negative
affective states, and demographic information are taken into
account. For this study a large community sample of adults
aged 40 years or older was used in order to allow generaliza-
tion of the results.

Methods

Participants

A community sample of 1,219 adults from the general
Dutch population participated in this online study. The sam-
ple consisted of 567 men (46.5%) and 652 women (53.5%)
with a mean age of 60.5 years (SD¼ 11.3, range 40–97).
Educational level was rated on an eight-point scale ranging
from primary school to university master. Of all the partici-
pants, 16.4% reported to have a lower education level (i.e.,
primary education or preparatory secondary vocational edu-
cation), 36.3% an intermediate education level (i.e.,

secondary vocational education, senior general secondary
education, or pre university education), and 46.9% a higher
education level (i.e., higher vocational education or univer-
sity). Four participants did not rate their level of education.
Participants were recruited in two ways: (a) via personal
contacts or social media of the researchers (these partici-
pants received no monetary reward) or (b) via a Dutch
online research panel (i.e., https://panelinzicht.nl/; these par-
ticipants received a small monetary reward). The exclusion
criteria and the number of participants that were excluded
are presented in Figure 1. Participants were informed about
the aim of the study prior to the start of the online survey
and gave electronic consent for participation. The study was
approved by the Ethical Committee Psychology of the
University of Groningen, the Netherlands.

Materials

Demographics
The demographic questions in the survey focused on age (in
years), gender (male/female), education level (eight answer
alternatives ranging from primary school to university mas-
ter), marital status (married, living together, partner but not
living together, not married, divorced, widow/widower,
other), having children (yes/no), having pets (yes/no), pro-
fession (open-ended question), net income (6-point scale
ranging from <e1,000 to >e5,000 per month), weight (in
kilograms), and length (in centimeters). Additionally, ques-
tions about sleep (average hours of sleep per night and sleep
quality rated by a grade from 0–10), self-rated health
(“What do you generally think of your health?” on a 5-point
scale ranging from bad to excellent), and quality of life
(‘How would you rate your quality of life?’ rated by a grade
from 0 to 10) were included. Finally, participants were asked
four questions about their medical history (“Did you ever
visit a neurologist, cardiologist, internist, or psychiatrist/
psychologist? If yes, for what reason?”). These latter ques-
tions were used for the exclusion of participants (Figure 1).

Subjective cognitive complaints
The Behavior Rating Inventory Executive Function—Adult
version (BRIEF-A) is a 75-item rating scale aimed at assess-
ing everyday behaviors associated with specific domains of
executive functioning (Roth et al., 2005; Scholte & Noens,
2011). Participants have to indicate on a 3-point scale how
often they experienced certain executive functioning prob-
lems in daily life during the last month. The scale ranges
from never [1] to often [3]. An example of an item is:
“I have trouble changing from one activity or task to anoth-
er”. The BRIEF-A consists of nine subscales that can be
summarized by means of two indexes. The Behavioral
Regulation Index (BRI) captures the ability to appropriately
regulate behavior and emotional responses, and is composed
of four subscales: Inhibit, Shift, Emotional control, and Self-
monitor (score range 30–90). The Metacognition Index (MI)
captures the ability to actively solve problems in different
circumstances, and is composed of five subscales: Initiate,

204 D. SMIT ET AL.

https://panelinzicht.nl/


Working memory, Plan/organize, Task monitor, and
Organization of materials (score range 40–120). In this
study, the BRI and MI were used, as they can be considered
separate entities of executive functioning (Scholte &
Noens, 2011).

The Dutch version of the Memory Self-Efficacy
Questionnaire (MSEQ) is a 20-item rating scale aimed at
assessing how participants think about their own memory
functioning (Berry et al., 1989). The MSEQ assesses four
aspects of memory: (a) where objects were placed, (b) prod-
ucts on a shopping list, (c) names of people, and (d) import-
ant points from a story. Each domain is assessed at five
levels of difficulty (e.g., for the shopping list, level 1 reflects
the experienced self-efficacy to remember 18 out of 18 prod-
ucts, level 2 reflects the experienced self-efficacy to remem-
ber 14 out of 18 products). Participants have to estimate,
indicated by a percentage between 0 and 100, in steps of 10,
how confident they are that they can perform each level
(score range 0–100). Higher estimates indicate a higher con-
fidence. In this study, the mean estimation across the four
memory aspects and five difficulty levels were used.

The Questionnaire for Experiences of Attention Deficits
(German: Fragebogen Erlebter Defizite der Aufmerksamkeit
[FEDA]) is a 27-item rating scale aimed at assessing atten-
tion deficits in everyday situations (Zimmermann et al.,
1991). Participants have to indicate on a 5-point scale how
often they experience certain problems with attention. The
scale ranges from never [0] to very frequently [4]. An
example of an item is: “It is hard to concentrate when some-
thing is going on around me.” The FEDA consists of three
subscales, representing Distractibility, Fatigue, and
Motivation. In this study, the total score was used, based on
the sum of the scores on all items (score range 0-108).

Personality
The NEO-Five Factor Inventory (NEO-FFI) is a 60-item rat-
ing scale that measures the Big Five personality factors

Openness, Conscientiousness, Extraversion, Agreeableness,
and Neuroticism (Costa & McCrae, 1992; Hoekstra et al.,
2007). On a 5-point scale, which ranges from completely
disagree [1 or 5] to completely agree [5 or 1], participants
have to indicate to what degree certain statements apply to
them. For each personality factor, a total score is calculated
(score range 12–60 per factor).

Symptoms of depression, anxiety, and stress
The Depression Anxiety Stress Scale (DASS-21) is a 21-item
rating scale aimed at measuring negative emotions (De
Beurs et al., 2001). Participants have to indicate on a 4-point
scale how often the items apply to them. The scale ranges
from never or not applicable [0] to very certainly or often
applicable [3]. The DASS-21 consists of three subscales:
Depressive symptoms, Anxiety symptoms, and Stress. The
DASS-21 is a shortened version of the original DASS con-
sisting of 42 items (Lovibond & Lovibond, 1995). To be able
to use the cutoff scores of the original DASS, the scores on
the three subscales of the DASS-21 are multiplied by two
(score range 0–42 per subscale).

Procedure

All questionnaires and scales were accessible online
(Qualtrics, Provo, UT) and completion took approximately
30min. The survey started with the general questions
regarding demographics. Subsequently, the BRIEF-A, MSEQ,
FEDA, NEO-FFI, and DASS-21 were administered in this
fixed order. It was possible to temporarily pause the survey
and continue at a later time. Data was collected between
October 2016 and March 2018.

Statistical analyses

For statistical purposes, the variables education level, marital
status, and profession were recoded as low/intermediate/

Complete dataset  
(n = 1873) Excluded: 

- Age < 40 years old (n = 34) 
- Incomplete answering pattern on BRIEF-A, MSEQ, and/or FEDA (n = 372)
- Score above cut-off score on BRIEF-A validity scales (i.e., negativity, 
infrequency, and/or inconsistency) (n = 103) 
- Pattern of random/inconsistent answers on MSEQ and/or NEO-FFI* (n = 76) 
- Abnormally long duration of answering the survey (n = 1) 
- Presence of a self-reported severe neurological or psychiatric disorder or 
autoimmune disease that might affect cognition (i.e., cerebrovascular accident, 
epilepsy, Parkinson’s disease, multiple sclerosis, myasthenia gravis, meningitis, herpes 
encephalitis or other brain inflammation, brain tumor, multiple system atrophy, skull 
base fracture, traumatic brain injury, paraplegia, concussion, bipolar disorder, 
psychosis, Graves' disease) (n = 54)
- Visit to neurologist or psychiatrist for unknown/private reason (n = 14)Participants included 

(n = 1219)

Figure 1. Overview of exclusion criteria. Note. �Random answers were patterns with (almost) always the same answer option, and inconsistent answers on the
MSEQ were, for example, a higher estimate of remembering the most difficult level as compared to the easiest difficult level. BRIEF-A¼ Behavior Rating Inventory
Executive Function—Adult version; MSEQ¼Memory Self-Efficacy Questionnaire; FEDA¼Questionnaire for Experiences of Attention Deficits; NEO-FFI¼NEO-Five
Factor Inventory.
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high, having a partner “yes” or “no,” and having a
profession “yes” or “no,” respectively. In total, this study
included 21 independent variables: age (in years), gender
(male/female), educational level (low/intermediate/high),
having a profession (yes/no), having a partner (yes/no),
having children (yes/no), having pets (yes/no), income
(6 categories), BMI (weight in kilograms/length in meters2),
hours of sleep per night, sleep quality (scale 0–10), self-
rated health (scale 1–5), quality of life (scale 0–10), the
NEO-FFI personality factors Openness, Conscientiousness,
Extraversion, Agreeableness, and Neuroticism, and the
DASS subscales Depressive symptoms, Anxiety symptoms,
and Stress. For data reduction purposes, five variables were
merged into two overall scores: the total score of the DASS
as a measure of negative emotional symptoms (i.e., the sum
of the subscales Depressive symptoms, Anxiety symptoms,
and Stress) and an overall score for sleep (i.e., average of the
z-scores for hours of sleep per night and sleep quality).
Therefore, 18 independent variables were used for analysis.

In the current study, two types of analyses were per-
formed. First, an exploratory analysis was performed to
determine which of the 18 independent variables could pre-
dict the scores on the dependent variables BRIEF-A BRI,
BRIEF-A MI, MSEQ, and FEDA. For this purpose, a two-
step regression approach was applied to the data of 813 ran-
domly selected participants (i.e., 2/3 of the total sample). In
step 1, simple linear regression analyses were performed in
order to assess the predictive value of each independent
variable for the dependent variables separately. Additionally,
if one of the merged variables turned out to be significant,
the predictive value of the variables on which the merged
variable was based was also explored (e.g., if the DASS total
score was found to be a significant predictor, the three sep-
arate subscales were also analyzed). In step 2, multiple
regression analyses (enter method) were performed for the
four dependent variables using the significant predictors
from step 1. To internally validate the results, bootstrapping
with 1,000 samples was used to derive 99% bias corrected
accelerated (BCa) confidence intervals for the regression
coefficients.

Second, a confirmatory analysis was performed in order
to determine the robustness of the results from the explora-
tory analysis (i.e., independent validation). Again, the two-
step regression approach as described above was performed,
including the bootstrapping procedure, this time on the data
of the remaining 406 participants (i.e., 1/3 of the total sam-
ple). The only difference here was that in step 2 not only
the significant predictors from step 1 were used, but also the
significant predictors from step 2 in the exploratory analysis
(if not already included).

Overall, due to multiple testing and the large sample
sizes, a conservative p-value of �.01 was used in order to
reduce type I errors. In step 2 of both the exploratory and
confirmatory analyses, predictors were considered significant
if both the p-value was �.01 and the bootstrap BCa confi-
dence interval (CI) did not include the value 0. Variables
were considered relevant predictors if they were significant
in both the exploratory and confirmatory regression analyses

(i.e., consistent predictors across samples). Effect sizes were
indicated by the percentage of explained variance (R2) and
interpreted as small (�.08), medium (.09–.24), or large
(�.25) (Cohen, 1988). The squared semipartial correlation
(sr2) indicates the percentage of unique contribution of a
specific independent variable to the total variation in the
dependent variable. The sr2 was interpreted as small (<.01),
medium (.01–.059) or large (>.059) (Fritz et al., 2012). In
case of missing values, participants were excluded listwise
per analysis.

In both the exploratory and confirmatory sample, the
data was checked for influential cases and the assumptions
associated with linear regression analysis were tested. To
check for the presence of influential cases Cook’s distance
was calculated. All values were below 1, indicating there
were no influential outliers. Linearity was assessed by visual
inspection of the partial plots. There was no evidence of a
curved pattern in any of the plots. To test whether the resid-
uals were normally distributed, the histograms and probabil-
ity-probability plots were checked. Overall, the residuals
showed a normal distribution. Some slightly skewed distri-
butions were accepted as they are, since sample sizes bigger
than 50 are considered to be robust against violations of
normality (Casson & Farmer, 2014). For the assumption of
homoscedasticity, the scatterplots of the z-values of the
residuals against those of the predicted values were visually
checked and the Koenker test was used (Koenker, 1981).
Any violations of homoscedasticity were not corrected, as
bootstrapping was additionally performed to determine the
significance of a predictor (Hausman & Palmer, 2012).
Finally, to test for multicollinearity, the variance inflation
factor (VIF) was inspected. All VIF values were well below
10, indicating there were no problematic correlations
between the independent variables in the multiple regression
models (Belsley et al., 2005). All analyses were carried out
using Statistical Package for the Social Sciences version 26.

Results

Table 1 provides an overview of the scores on the dependent
and independent variables of both the exploratory and con-
firmatory sample. There were no significant differences
between the two samples regarding these variables.

When comparing the scores of individual participants to
the BRIEF-A norms for adults aged 18–65 years old (Scholte
& Noens, 2011), a large majority of participants in both
samples was found to score in the very low to above average
range (i.e., percentile <90) on the two indexes (exploratory
sample: BRI ¼ 96.9% and MI ¼ 95.6%; confirmatory sam-
ple: BRI ¼ 96.6% and MI ¼ 94.1%). This indicates that the
majority of participants report a low to above average num-
ber of complaints on these indexes. There was, however, a
small number of participants scoring in the high (i.e., per-
centile �90) or very high (i.e., percentile �98) range, indi-
cating a high or very high number/severity of complaints.
For the BRIEF-A BRI, in both samples 3.0% of participants
scored in the high range and 0.1% and 0.5% of the explora-
tory and confirmatory sample, respectively, scored in the
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very high range. On the BRIEF-A MI, 3.7% of participants
in the exploratory sample scored high and 0.7% very high
and in the confirmatory sample 5.4% scored high and 0.5%
very high. For the FEDA and the Dutch version of the
MSEQ no normative data was available.

On the NEO-FFI, the majority of participants also scored
in the average range (i.e., stanines 3–7) on the five personality
factors compared to the normative data of people older than
50 years (Hoekstra et al., 2007). In the exploratory sample,
this was 67.6% for Openness; 79.2% for Conscientiousness;
72.9% for Extraversion; 71.2% for Agreeableness; and 76.6%
for Neuroticism,. In the confirmatory sample, the percentages
of participants that scored in the average range was as fol-
lows: Openness, 65.6%; Conscientiousness, 80.2%;
Extraversion, 75.5%; Agreeableness, 70.0%; and Neuroticism,
75.1%. A small number of participants scored in the low
range (i.e., stanines 1–2) or high range (i.e., stanines 8–9). In
the exploratory sample, 2.9%, 8.9%, 5.2%, 4.8%, and 17.4% of
participants scored low and 29.5%, 11.9%, 21.9%, 23.9%, and
6.0% of participants scored high, respectively, on the factors
Openness, Conscientiousness, Extraversion, Agreeableness,
and Neuroticism. In the confirmatory sample, 5.6%, 7.6%,
6.1%, 8.7%, and 17.3% of participants scored low and 28.8%,
12.2%, 18.4%, 21.4%, and 7.6% of participants scored high,
respectively, on the factors Openness, Conscientiousness,
Extraversion, Agreeableness, and Neuroticism.

Finally, on the DASS, most participants in both samples
scored in the normal to moderate range on the subscales for
Depressive symptoms (exploratory sample: 98.7%, confirma-
tory sample: 96.9%), Anxiety symptoms (both samples
97.2%), and Stress (exploratory sample: 99.5%, confirmatory
sample: 99.2%). On the subscale Depressive symptoms, 0.9%
of participants in the exploratory sample scored in the
severe range and 0.4% in the extremely severe range. In the
confirmatory sample, this was slightly higher with 2.7% of
participants scoring in the severe range and 1.0% in the
extremely severe range. On the subscale Anxiety symptoms,
1.2% of the participants in the exploratory sample had a
severe score and 1.4% an extremely severe score. For the
confirmatory sample, this was 1.5% and 1.2%, respectively.
Finally, on the subscale Stress, 0.5% of participants in the
exploratory sample and 0.7% in the confirmatory sample
scored in the severe range. None of the participants scored
in the extremely severe range on this subscale.

Exploratory analysis

Step 1: Simple linear regression
Tables 2–5 show the results of the simple linear regression
analyses. For the BRIEF-A BRI, BRIEF-A MI, and MSEQ,
there were 12 significant predictors and for the FEDA 16
predictors. More complaints on the BRIEF-A indexes and

Table 1. Demographic characteristics and scores on the dependent and independent variables of the explorative and confirmative sample.

Exploratory sample (n¼ 813) Confirmatory sample (n¼ 406)

M (SD) Median min–max M (SD) Median min–max

Dependent variables
BRIEF-A BRI 40.3 (7.3) 39.0 30–75 40.7 (7.5) 40.0 30–73
BRIEF-A MI 55.1 (9.9) 54.0 40–107 55.2 (10.4) 53.5 40–89
MSEQ 72.7 (15.7) 74.5 11–100 71.9 (16.9) 74.3 14.5–99.5
FEDA 20.7 (13.8) 19.0 0–82 21.7 (14.5) 19.0 0–72

Independent variables
Continuous
Age 60.0 (11.4) 58.0 40–94 61.6 (11.0) 60.0 40–97
Income 2.7 (1.2) 3.0 1–6 2.7 (1.2) 3.0 1–6
BMI 26.4 (4.7) 25.7 17.9–58.6 26.4 (4.6) 25.7 17.4–57.2
Hours of sleep 7.1 (1.0) 7.0 3–10 7.0 (1.0) 7.0 2–10
Sleep quality 7.0 (1.6) 7.0 0–10 7.0 (1.7) 7.0 0–10
Self-rated health 3.2 (0.8) 3.0 1–5 3.2 (0.8) 3.0 1–5
Quality of life 7.7 (1.1) 8.0 2–10 7.7 (1.2) 8.0 1–10
Openness 37.7 (5.7) 37.0 22–55 37.1 (6.1) 37.0 16–55
Consciousness 46.3 (5.4) 46.0 27–60 46.1 (5.4) 46.0 26–60
Extraversion 40.6 (6.2) 41.0 14–58 40.1 (6.2) 40.0 20–58
Agreeableness 45.8 (5.1) 46.0 31–58 45.2 (5.4) 46.0 28–60
Neuroticism 28.1 (7.3) 28.0 12–57 28.8 (7.7) 28.0 12–53
Depressive symptoms 3.9 (5.3) 2.0 0–30 4.6 (6.2) 2.0 0–32
Anxiety symptoms 3.5 (4.5) 2.0 0–28 3.7 (4.7) 2.0 0–32
Stress 5.8 (5.8) 4.0 0–28 6.1 (6.2) 4.0 0–30

Categorical n (%) n (%)

Gender (female) 442 (54.4%) 210 (51.7%)
Education level (low / intermediate / high) 121 (14.9%) / 307 (37.8%) / 381 (46.9%)a 79 (19.5%) / 136 (33.5%) / 191 (47.0%)
Partner (yes) 636 (78.2%) 307 (75.6%)
Children (yes) 700 (86.1%) 343 (84.5%)
Pets (yes) 358 (44.0%) 188 (46.3%)
Profession (yes) 441 (54.2%) 203 (50.0%)

Notes. aFor Education level the information of four participants in the exploratory sample was missing.
BRIEF-A BRI¼ Behavior Rating Inventory Executive Function—Adult version Behavioral Regulation Index; BRIEF-A MI¼ Behavior Rating Inventory Executive
Function—Adult version Metacognition Index; MSEQ¼Memory Self-Efficacy Questionnaire; FEDA¼Questionnaire for Experiences of Attention Deficits;
BMI¼ body mass index.

Income is based on 6-point scale ranging from <e1,000 to >e5,000 per month, sleep quality is indicated by a grade between 0 and 10, self-rated health is
based on a 5-point scale ranging from bad to excellent, quality of life is indicated by a grade between 0 and 10.
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FEDA and lower estimations of self-efficacy on the MSEQ
were consistently found to be predicted by a lower self-rated
health and quality of life, lower scores on Conscientiousness,
Extraversion, and Agreeableness, and higher scores on
Neuroticism, Depressive symptoms, Anxiety symptoms, and
Stress. Additionally, more complaints on the BRIEF-A BRI
were predicted by a lower income, less hours of sleep, and a
lower sleep quality. For the BRIEF-A MI, more complaints
were additionally predicted by a lower age, less hours of
sleep, and a lower sleep quality. Lower estimations on the
MSEQ were additionally found to be predicted by being
male, a lower education level, and a lower score on
Openness. Finally, more reported complaints on the FEDA
were additionally found to be predicted by being female, a
lower education level, not having a partner, not having chil-
dren, a lower income, less hours of sleep, and a lower
sleep quality.

Step 2: Multiple linear regression
In the second step, for each dependent variable the signifi-
cant predictors from step 1 were put into a multiple regres-
sion model using the enter method. For the purpose of
internal validation bootstrapping was applied (Tables 2–5).
More complaints on the BRIEF-A BRI were significantly
predicted by a lower score on Agreeableness and higher
scores on Neuroticism and Stress. The variable Stress had
the highest sr2; this variable could uniquely explain 6.0% of
variance in the BRIEF-A BRI (i.e., large effect). For
Agreeableness and Neuroticism the uniquely explained var-
iances were 1.6% and 3.6%, respectively (i.e., medium
effects). Partly similar results were found for the BRIEF-A
MI. Here, more complaints were significantly predicted by a
lower age, a lower score on Conscientiousness, and higher
scores on Agreeableness, Depressive symptoms, and Stress.
Within this context, the variable Conscientiousness had the
highest unique contribution to the total variation, namely
13.4% (i.e., large effect). The other four predictors had small
to medium sr2 values between 0.6% and 2.3%. For the
MSEQ, the variables gender (i.e., being male) and a lower
score on Conscientiousness significantly predicted a lower
confidence estimation. The personality factor
Conscientiousness had the highest unique contribution and
explained 2.4% of variance in the MSEQ (i.e., medium
effect). For gender the uniquely explained variance was 0.9%
(i.e., small effect). Finally, for the FEDA, more complaints
were predicted by lower scores on Conscientiousness and
Extraversion and higher scores on Neuroticism, Depressive
symptoms, and Stress. Conscientiousness had again the
highest unique contribution (i.e., 2.5%, medium effect). The
sr2 values for the other three significant predictors ranged
between 0.9% and 1.6% (i.e., small to medium effects).

The total models for the BRIEF-A BRI, BRIEF-A MI, and
FEDA were all significant and had large effect sizes, explain-
ing 42% (F(12, 740) ¼ 44.252, p< .001), 43% (F(12, 740)
¼ 46.702, p< .001), and 52% (F(17, 731) ¼ 45.682, p< .001)
of the variance, respectively. The total model for the MSEQ
was also significant and explained 14% of variance (F(13,

736) ¼ 9.494, p< .001). This is considered to be a medium
effect size.

Confirmatory analysis

Step 1: Simple linear regression
Tables 2–5 show the results of the simple linear regression
analyses in the confirmatory sample. For both the BRIEF-A
BRI and BRIEF-A MI, there were 12 significant predictors,
for the MSEQ ten, and for the FEDA 14. More complaints
on the two BRIEF-A indexes and FEDA and lower estima-
tions of self-efficacy on the MSEQ were all predicted by a
lower quality of life, lower scores on Conscientiousness and
Extraversion, and higher scores on Neuroticism, Depressive
symptoms, Anxiety symptoms, and Stress. Additionally,
more complaints on the BRIEF-A BRI were predicted by a
lower age and income, less hours of sleep, a lower sleep
quality, and a lower score on Agreeableness. A higher num-
ber of complaints on the BRIEF-A MI was additionally
found to be predicted by a lower age, having pets, having a
profession, less hours of sleep, and a lower sleep quality. A
lower confidence estimate on the MSEQ was additionally
found to be predicted by a higher age, a lower education
level, and not having a profession. Finally, for the FEDA
more complaints could additionally be predicted by a lower
education level, not having a partner, a lower income, less
hours of sleep, a lower sleep quality, a lower self-rated
health, and a lower score on Agreeableness.

Overall, the significant predictors in step 1 for the con-
firmatory analysis were highly similar to the significant pre-
dictors of this step in the exploratory sample. However, a
smaller number of variables reached statistical significance
in the confirmatory sample. For the BRIEF-A BRI, this was
self-rated health, for the BRIEF-A MI self-rated health and
Agreeableness, for the MSEQ gender, self-rated health,
Openness, and Agreeableness, and for the FEDA gender and
having children. Additionally, there were some predictors
that were statistically significant in the confirmatory analysis
that were not statistically significant in the exploratory ana-
lysis. These were age for the BRIEF-A BRI and MSEQ, hav-
ing a profession for the BRIEF-A MI and MSEQ, and
having pets for the BRIEF-A MI.

Step 2: Multiple linear regression
Tables 2–5 show the results of the multiple regression analy-
ses and bootstrapping for the four dependent variables using
the significant predictors from step 1. Additionally, for the
BRIEF-A MI the variable Agreeableness and for the MSEQ
the variable gender were added to the multiple regression
models, as these were found to be significant predictors in
step 2 of the exploratory analyses. For the other two
dependent variables no other variables were added.

For the BRIEF-A BRI, the variables Agreeableness,
Neuroticism, and Stress were significant predictors, just as
in the exploratory analysis. Additionally, the variables hours
of sleep and sleep quality were found to be significant pre-
dictors in the confirmatory analysis. More complaints were
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predicted by fewer hours of sleep, a higher sleep quality, a
lower score on Agreeableness, and higher scores on
Neuroticism and Stress. Just as in the exploratory sample,
Stress had the highest unique contribution to the total vari-
ation, namely 6.0% (i.e., large effect). For Neuroticism this
was 3.5% and for Agreeableness 1.2% (medium effects); both
are highly similar to the sr2 values in the exploratory sam-
ple. Hours of sleep and sleep quality could both uniquely
explain 1.3% (i.e., medium effects). For the BRIEF-A MI,
the variables Conscientiousness, Agreeableness, and
Depressive symptoms were again significant predictors.
More complaints on the BRIEF-A MI could be predicted by
a lower score on Conscientiousness and higher scores on
Agreeableness and Depressive symptoms. Similar to the
results of the exploratory analysis, Conscientiousness could
uniquely explain 14.9% of variance (large effect). The unique
contribution of Depressive symptoms was 2.3% and of
Agreeableness 1.0% (medium effects). The variables age and
Stress did not have the same significant predictive value
here as they had in the exploratory analysis. For the MSEQ,
none of the predictors was statistically significant in the con-
firmatory analysis, while in the exploratory analysis the vari-
ables gender and Conscientiousness were found to be
significant predictors. However, the variable Depressive
symptoms could uniquely explain 1.3% of variance (medium
effect) and showed a trend toward significance. Despite the
lack of significant predictors, the total model of MSEQ was
statistically significant. For the FEDA, the personality factors
Conscientiousness, Extraversion, and Neuroticism were
again found to be significant predictors. These variables
uniquely explained 4.1%, 1.2%, and 1.2% of the variance in
the FEDA, falling in the same medium range as in explora-
tory analysis (i.e., 2.5%, 1.6%, and 1.2%). Additionally, the
variables hours of sleep and Anxiety symptoms were signifi-
cant in the confirmatory analysis, both uniquely explaining
1.6% of variance in FEDA (i.e., medium effects). Overall,
more complaints could be predicted by less hours of sleep,
lower scores on Conscientiousness and Extraversion, and
higher scores on Neuroticism and Anxiety symptoms. In
contrast to the exploratory analysis, the variables Depressive
symptoms and Stress were not found to significantly predict
the scores on the FEDA.

The total models for the BRIEF-A BRI, BRIEF-A MI, and
FEDA all had a large effect size and explained 47% (F(12,
373) ¼ 27.389, p< .001), 49% (F(13, 372) ¼ 27.523,
p< .001), and 52% (F(15, 370) ¼ 26.811, p< .001) of vari-
ance, respectively. The total model for the MSEQ explained
17% of variance (F(12, 373) ¼ 6.313, p< .001), which is a
medium effect size. These R2 values are similar to those
found in the exploratory analysis (i.e., maximum of
6% difference).

Discussion

The current study examined a large community sample of
adults aged 40 years and older in order to assess to what
extent psychological factors contribute to the subjective
experience of cognitive complaints in the domains of

executive functioning, memory, and attention. Using a two-
step regression approach with bootstrapping for internal val-
idation, it was first examined which factors could predict
the presence of complaints in the different cognitive
domains in an exploratory sample and subsequently these
results were independently validated in a second confirma-
tory sample.

The results of the present study indicate that for the
domain of executive functioning, in both the exploratory
and confirmatory sample, more complaints about the ability
to appropriately regulate behavior and emotional responses
(i.e., BRIEF-A BRI) were predicted by a lower level of agree-
ableness and higher levels of neuroticism and perceived
stress. More complaints about the ability to actively solve
problems in different circumstances (i.e., BRIEF-A MI) were
predicted by a lower level of conscientiousness, higher levels
of agreeableness, and more (severe) depressive symptoms.
Regarding attention, more complaints in this domain were
consistently found to be predicted by lower levels of con-
scientiousness and extraversion, together with a higher level
of neuroticism. For the cognitive domain of memory, no
significant predictors were consistently found across the
exploratory and confirmatory samples. Other independent
variables included in the study, such as age, gender, sleep,
quality of life, perceived health, and other demographic fac-
tors, did not consistently predict complaints in any of the
cognitive domains.

These results show that personality factors were consist-
ently found to predict SCCs, in particular neuroticism, con-
scientiousness, agreeableness, and extraversion. Just as in
previous studies, a higher level of neuroticism predicted
more complaints (Kliegel & Zimprich, 2005; Reid &
MacLullich, 2006). Research shows that people who score
higher on neuroticism tend to experience higher levels of
anxiety, worry more often, and are less able to cope with
stress and frustration, in comparison to people with lower
neuroticism scores (Hoekstra et al., 2007). Additionally, they
are more likely to recall negative things, including cognitive
complaints. As predicted, conscientiousness showed an
inverse relation with SCCs (Slavin et al., 2010). It is assumed
that people who score low on this factor are more messy
and less dutiful, disciplined, and achievement-striving than
people scoring high on this factor. They have lower levels of
self-awareness related to their health and probably their cog-
nitive functioning, and are less likely to exhibit preventive
health behaviors such as using mnemonics to prevent mem-
ory failures (Kliegel & Zimprich, 2005).

For the personality factors agreeableness and extraversion,
there were no clear expectations as, according to our know-
ledge, they are not consistently mentioned as associated with
SCCs in the literature. In this current study, however, lower
levels of extraversion were found to be associated with SCCs
in the domain of attention. A lower score on this personality
factor points to introversion. Introverted people have been
described to tend to focus their attention more often on
their own feelings, thoughts, and activities, instead of being
focused on their environment like extraverts do (Hoekstra
et al., 2007). This could make them more aware of any
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SCCs earlier or more frequently than people who score
higher on extraversion. For the factor agreeableness, findings
were mixed regarding the two indexes of executive function-
ing. More complaints regarding the ability to regulate behav-
ior and emotional responses (i.e., BRIEF-A BRI) were
predicted by lower levels of agreeableness, while more com-
plaints regarding actively solving problems in different cir-
cumstances (i.e., BRIEF-A MI) were predicted by a higher
agreeableness level. It is important to note that for the latter
executive functioning ability, the simple linear regression
analysis in both samples indicated that more complaints
were predicted by lower levels of agreeableness. This means
that, in the multiple regression models this was reversed for
the BRIEF-A MI. The exact reason for this is unclear, but it
could be due to interactions between agreeableness and the
other independent variables included in the models. In gen-
eral, people who score high on agreeableness are relatively
altruistic, helpful, friendly, and orientated toward the experi-
ences, interests, and goals of others. Low scorers, conversely,
are more antagonistic and egocentric, and their attitude is
more competitive (Hoekstra et al., 2007). Previous studies
did not find a relationship between agreeableness and sub-
jective executive functioning in older adults (e.g., Bell et al.,
2020). However, in children, there seems to be a positive
association between agreeableness and effortful (or execu-
tive) control, which refers to the ability to use attentional
resources and inhibit behavioral responses in order to regu-
late emotions and behaviors (Ode & Robinson, 2007). It has
been suggested that effortful control is an important precur-
sor for agreeableness in adulthood (e.g., Jensen-Campbell
et al., 2002). In particular, this could explain the predictive
value of lower levels of agreeableness for complaints regard-
ing the ability to regulate behavior and emotional responses
(i.e., BRIEF-A BRI).

With regard to negative affective states, the presence of
self-reported depressive symptoms and stress was consist-
ently found to predict subjective complaints regarding the
ability to actively solve problems in different circumstances
(i.e., BRIEF-A MI) and the ability to appropriately regulate
behavior and emotional responses (BRIEF-A BRI), respect-
ively. Additionally, anxiety symptoms were close to reaching
statistical significance for the prediction of complaints with
regard to attention functioning (i.e., FEDA). Prior studies
already reported a positive association between more
(severe) depressive symptoms and self-reported complaints
regarding executive functioning on the BRIEF-A (e.g.,
Meltzer et al., 2017; Rabin et al., 2006). It appears that peo-
ple who report more symptoms of depression are relatively
more likely to misconceive normal lapses in cognitive func-
tioning as representing cognitive impairment and overrate
any actual cognitive errors, while downplaying cognitive suc-
cesses (Meltzer et al., 2017). Such misinterpretations can
lead to an increased report of complaints regarding their
cognitive functioning. A similar explanation is proposed for
perceived stress; it creates attentional biases toward cognitive
errors, promoting worrying and over-awareness of cognitive
functioning (Bell et al., 2020). Additionally, people with
higher levels of perceived stress are more likely than people

with low levels of stress to ruminate negative events (Willis
& Burnett, 2016), such as cognitive errors, which in turn
magnifies the body’s stress reaction (Zoccola & Dickerson,
2012). In sum, negative affective states, such as depressive
symptoms and stress, are associated with biases toward a
more unpleasant perception, attention, interpretation, and
recall from memory of emotional information, including
cognitive errors (Gomez et al., 2002).

In the final models, the included psychological factors
could explain about half of the variance of the scores for
subjective executive functioning and attention. This empha-
sizes the importance of these psychological factors in
understanding the subjective experience of complaints in
these cognitive domains. These findings fit with the biopsy-
chosocial model of health (Engel, 1980), which states that
both health and disease can be explained by a dynamic
interaction between biological, psychological, and social fac-
tors. The results of this study imply that clinicians should
take psychological factors into account when dealing with
patients who present with SCCs. In particular, if standar-
dized cognitive testing does not clearly indicate cognitive
impairment, the assessment of psychological factors, such
as personality factors and negative affective states, is indi-
cated. If patients for instance show high levels of perceived
stress, interventions for stress management have the poten-
tial to reduce SCCs and improve wellbeing and quality
of life.

In general, the findings of this study suggest that both
objective and subjective measures of cognition should be
taken into account when conducting a neuropsychological
assessment in an individual subject. Previous studies indi-
cated that there is only limited support for a link between
SCCs and the concurrent level of objective performance on
cognitive tests (e.g., Burmester et al., 2016; Fuermaier et al.,
2015; Koerts et al., 2012). There might be several explana-
tions for the lack of an association. First, different aspects of
cognition might be measured with objective and subjective
measures. Whereas objective measures of cognition often
take a snapshot of behavior and require optimal perform-
ance, subjective self-report measures require subjects to
evaluate their average or typical performance over a certain
period of time (e.g., the last two months). Second, objective
measures might lack ecological validity, since they are rather
structured and often aim at measuring a single aspect of
cognition. Subjective measures of cognition focus more often
on everyday performance that requires the integration of
multiple cognitive functions. Third, there might be differen-
ces in motivation when performing objective cognitive
measures compared to performance in everyday life as
measured with self-report measures. Fourth, unimpaired
performance on objective cognitive tests could be the result
of successful compensation by the subject while the subject
still reports cognitive complaints on self-report measures.
Finally, it is possible that subtle cognitive impairments are
difficult to detect with objective cognitive measures due to a
lack of sensitivity and specificity even though they are
reported on self-report measures of cognition. Therefore,
both objective measures of cognition and self-report
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measures of SCCs should be taken into account when inte-
grating and interpretating the results of a neuropsychological
assessment since both can provide valuable information.

Strengths of the current study were the recruitment of a
large heterogeneous community sample of adults aged
40 years and older; the use of the BRIEF-A validity scales as
exclusion criteria; the assessment of three different cognitive
domains; the division of the total sample into exploratory
and confirmatory samples, which allows independent valid-
ation; and the application of both p-values and bootstrap-
ping to determine significant predictors, which allows
internal validation. These strengths together make the results
of this study reliable and generalizable to the gen-
eral population.

However, the considerably lower percentage of explained
variance for memory and the lack of significant predictors
in this cognitive domain are noteworthy. Memory is prob-
ably a cognitive construct that is easier for people to under-
stand and observe; therefore, it could be that participants
had a better feeling of what memory failure is, making their
self-evaluations more fitting and less influenced by other
factors such as personality and negative affect states. In add-
ition, the MSEQ does not directly measure the presence
of memory complaints, but instead assesses memory self-
efficacy. This refers to an individual’s belief or confidence in
one’s own capacity to remember different memory aspects
(i.e., the location of objects, shopping list, names, important
points from a story). In this regard, the MSEQ is different
from the BRIEF-A and FEDA, as these questionnaires dir-
ectly ask how often certain complaints regarding executive
functioning or attention occur in daily life. The reason for
using a measure of memory self-efficacy was that most
memory questionnaires measure subjective memory com-
plaints in relation to a specific disorder (e.g., Alzheimer’s
disease). These questionnaires assess rather severe memory
complaints and cannot be applied to the normal population,
as they would result in ceiling effects. One may therefore
assume that the MSEQ measures subjective cognitive com-
plaints in a different way than the other two questionnaires.
An alternative for future research could be to use a ques-
tionnaire for relatively minor subjective memory complaints
in the general population, such as for instance the
Prospective Retrospective Memory Questionnaire (Crawford
et al., 2003).

A limitation of this study is the fact that there were rela-
tively few participants in the exploratory and confirmatory
sample with (very) high scores on the BRIEF-A indexes and
DASS scales (i.e., depressive symptoms, anxiety symptoms,
and stress). This indicates that the participants in this study
were relatively healthy regarding their cognitive and mental
functioning. This could have influenced the results and the
observed patterns may not be maintained in clinical samples
with greater variability in cognitive and mental abilities. A
recommendation for future research is, therefore, to conduct
studies on SCCs in clinical samples. In this context, the
number of factors that is explored can be reduced so that
smaller samples can be used to examine explanatory

hypotheses. Second, about 20% of the participants were
excluded from the analysis because they did not fully com-
plete the BRIEF-A, MSEQ, and FEDA. This may have
resulted in a selection bias; participants with more cognitive
and/or mental complaints could have had relatively more
difficulties with completing the survey. Third, the study did
not include objective measures of cognition. Therefore, an
unknown number of participants might have had actual cog-
nitive impairments; participants who should have been
excluded from the present study. Fourth, regarding the inde-
pendent variable hours of sleep per night, which we consid-
ered as a continuous variable, it is important to mention
that more hours of sleep is not always better. Both too little
and too much sleep can be unhealthy and could affect SCCs
(e.g., Devore et al., 2014). A fifth limitation is that no causal
conclusions can be drawn from the current study. Both
dependent and independent variables could potentially over-
lap, share an underlying etiology, or simultaneously influ-
ence each other. Finally, there might be other confounding
variables affecting SCCs that were not included in the study,
such as social support, previous life events, or neuropsychi-
atric symptoms (e.g., mild behavioral impairment, Rouse
et al., 2021). Future research could focus on disentangling
the differential effects of the independent variables on the
cognitive domains and look into causality using a prospect-
ive longitudinal design. Other avenues worth exploring are
the interactions between measures and the effects of con-
founding variables.

Conclusion

In sum, the results of this study highlight the role of psy-
chological factors in the subjective experience of cognitive
complaints. In particular, personality factors and negative
affective states, such as perceived stress and depressive
symptoms, seem to predict the presence of SCCs in the
domains of executive functioning and attention.
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