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Mediatory effect of depression in the relations
between cognitive reserve and cognitive abilities.
Does a CR index matter?
background
Cognitive reserve (CR) explains the level of cognitive functioning in healthy aging individuals or those with brain dysfunctions. Various CR indexes include objective (e.g. education level), subjective (e.g. self-report methods of life activity),
and their combinations. Data showing the impact of CR on
cognitive performance are unclear due to the relationship between CR and depressive mood as well as due to the impact
of depressed mood on cognitive functions. The current study
was designed to determine the link between three different
CR indicators and cognitive abilities of adult Poles. The analyses took into account intensity of depression, as a mediator
for these links. Additionally, the study was designed to assess
whether or not the contents of the self-reported part of the
CR index were of significance for the relations.

participants and procedure
The study was carried out in two unrelated groups of adult
Poles (Group I, n = 130; Group II, n = 90). Assessment of CR
took into account three indexes (CR based on self-reported
activity in life, CR additionally containing information on
formal education, and CR supplemented with information
related to occupational activity). Cognitive capacity was
assessed using the Montreal Cognitive Assessment Scale
(MoCA), Vocabulary, as well as Digit Span Forward and
Backwards. Intensity of depression was measured using
Beck Depression Inventory (BDI) II. The self-report part of
the questionnaire used to measure CR in Group I contained

items mainly about past life and in Group II consisted of
more items about both past life and current activity.

results
The greater CR corresponds to higher scores in cognitive
tasks and lower intensity of depressive mood. This is in line
with previous research reporting that a higher level of the
reserve may protect against mood disorders. Depression
mediates the links between CR and the cognitive functions,
reducing the positive impact of CR. These relations were visible in Group I, where CR based on self-reported activity in
life comprised items about (mainly) past life.

conclusions
Self-report techniques used in CR assessment may be inadequate as a tool for describing the reserve, due to the link
between self-report and emotional state. However, a more
detailed self-report component of the CR indicator about
both past and current life may correspond to a weaker or
insignificant relation between CR and depressive mood as
well as between depression and cognitive capacities. Varied
approaches to operationalisation of CR result in discrepancies regarding the role of resources in the stabilisation and
dynamics of cognitive status in ageing people and in clinical
groups.
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Background
The model of cognitive reserve (CR) and brain reserve
(BR) proposed by Robert Katzman et al. (1988), Paul
Satz (1993) and Yaakov Stern (2007) provides a starting point for explaining the effects of experience and
knowledge gained over a lifetime, visible in cognitive
functioning later in life or following brain damage.
By assuming that greater CR enables optimisation of
or compensation for cognitive deficits, the model can
explain high cognitive capacities in healthy adults
and in individuals from clinical groups. Findings of
numerous studies link high CR to greater effectiveness of delayed verbal memory and executive functions in patients with Alzheimer disease and mild
cognitive impairment (Darby, Brickhouse, Wolk,
& Dickerson, 2017), as well as better levels of attention and executive functions (Roldán-Tapia, García,
Cánovas, & León, 2012), delayed recall (Murphy
& O’Leary, 2010), working memory (Lojo-Seoane,
Facal, Guàrdia-Olmos, Pereiro, & Juncos-Rabadán,
2018), memory strategies (Frankenmolen, Fasotti,
Kessels, & Oosterman, 2018), and various cognitive domains (Opdebeeck, Martyr, & Clare, 2016) in
healthy adults. Different results were reported by
Šneidere et al. (2018), who found CR to be unrelated
to working and associative memory, attention, and
psychomotor speed in Latvian seniors.
Studies take into account factors constituting CR
indexes or isolated variables. These include: years
of education, level of formal education (Farfel et al.,
2013; Le Carret et al., 2003), occupation and its character (Adam, Bonsang, Grotz, & Perelman, 2013; Chan
et al., 2018), social, intellectual, physical and leisure
activities (Mella, Grob, Döll, Ghisletta, & de Ribaupierre, 2017), and socioeconomic status (Richards
& Sacker, 2003). Calculated indexes based on those
factors are presented e.g. by the Cognitive Reserve
Questionnaire (Rami et al., 2011), Cognitive Reserve
Index Questionnaire (Nucci, Mapelli, & Mondini,
2012), Cognitive Reserve Scale (Leon, García-García,
& Roldán-Tapia, 2014), and Index of Cognitive Reserve (Grotz, Seron, Wissen, & Adam, 2017). In some
cases the CR index takes into account cognitive competences acquired early in life, e.g. reading skills and
language abilities (assessed using the National Adult
Reading Test or subtest Vocabulary; Pettigrew et al.,
2013), current activity in daily life (Activities of Daily
Living – ADL), or activity in life and various experiences acquired (Lifetime of Experiences Questionnaire – LEQ; Valenzuela & Sachdev, 2009). The above
CR indexes are based on retrospective data, but in
varied ways. The LEQ asks subjects to recall facts
from three periods: 13-30, 30-65 and over 65 years
of age (Valenzuela & Sachdev, 2009). Other studies
take into account activity and competences starting
from 9 years of age (the prospective study focused on
the subsequent 21 years) (Dekhtyar et al., 2015), from

18 years of age (Nucci et al., 2012) or “prior to the
illness” in the case of subjects with dementia (Sobral,
Pestana, & Paúl, 2014). Varied approaches are used
in describing isolated CR factors. For instance, Nucci
et al. (2012) considered the level of responsibility at
work; others specify the type of job (working with
data, with people or with things) and the degree of
intellectual involvement: from the lowest (collection)
to the highest (synthesis) (Boots et al., 2015; Smart,
Gow, & Deary, 2014). Marengoni, Fratiglioni, Bandinelli, and Ferrucci (2011) define a CR index which
reflects the socioeconomic status, understood as
education level, type of occupation, financial status,
and factors linked to work (e.g. stress). Multilingualism is thought to be an important component of CR
(Bialystok, Craik, & Freedman, 2007; Alladi et al.,
2013; Guzmán-Vélez & Tranel, 2015). Some findings
did not confirm this effect (Calvo, García, Manoiloff,
& Ibáñez, 2016) and this is linked to the differences in
the definition of multilingualism.
Reports on the effect of CR in cognitive functioning
later in life are based on retrospective and prospective longitudinal studies involving two or more measurements over a period of three months (Valenzuela
& Sachdev, 2009), 18 months (Lojo-Seoane et al., 2018),
two years (Evans et al., 2018), six years (Van Dijk, Van
Gerven, Van Boxtel, Van der Elst, & Jolles, 2008), seven
years (Mazzeo et al., 2019), eight years (Zaninotto, Batty, Allerhand, & Deary, 2018), 12 years (Soldan et al.,
2017) or even 50 years (Plassman et al., 1995).
Despite the growing number of studies, research
has produced ambiguous evidence as regards the role
of CR in the current or future cognitive functioning.
This is due to the aforementioned methodological
differences (single measurement to identify effects of
CR in the current cognitive capacities versus followup studies designed to identify the CR-related dynamics of cognitive abilities) (Chapko, McCormack,
Black, Staff, & Murray, 2018), as well as the varied CR
indexes and their interactions. Meta-analyses (Meng
& D’Arcy, 2012; Prince et al., 2012) report no effects
of education in subsequent cognitive abilities, or
show that a lower level of education carries a risk of
dementia while a higher level of education is linked
with a better capacity for compensation of deficits,
although the latter factor better explains cognitive
abilities only in baseline measurements, and cannot
be used to predict the dynamics of these capacities
(Van Dijk et al., 2008; Zahodne et al., 2011). A positive effect of education as a CR indicator may be related to certain cognitive domains, e.g. psychomotor
speed (Van Dijk et al., 2008). According to Marengoni
et al. (2011), individuals with higher education yet
performing physical jobs are more at risk of developing cognitive disorders, compared to individuals with
a lower level of education. A low level of education
combined with physical strain experienced at work
is conducive to cognitive decline in the next three
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years. The findings reported by Wilson et al. (2019)
suggested that the level of education only to a limited
degree can be treated as a factor predicting cognitive functioning at later stages of life. However, occupational activity, as compared to unemployment,
promotes later cognitive status (Adam et al., 2013),
but some studies report either an insignificant relationship (Prince et al., 2012) or protective effects
produced only by work posing significant intellectual requirements (Boots et al., 2015; Correa Ribeiro,
Lopes, & Lourenço, 2013; Smart et al., 2014). Meanwhile, Singh-Manoux et al. (2011) observed greater
cognitive deterioration in individuals holding higher
professional positions. Boots et al. (2015) showed
that individuals highly involved in their occupation,
in particular those whose work required social activity, were characterised by greater brain and hippocampal atrophy, compared to individuals performing
jobs with other requirements. The authors argue that
work with people makes it possible to more effectively attenuate for the age-related brain pathologies. As
regards the protective role of CR, Lavrencic, Churches, and Keage (2018a) and Lavrencic et al. (2018b)
found that higher CR is associated with greater effectiveness of executive and attention processes only
in baseline measurements.
The above data explain the need for a discussion
related to the methodology of CR measurement. It
has been pointed out that the factors contributing to
CR are not of linear nature and are difficult to control (Malek-Ahmadi et al., 2017). Secondly, various
CR indexes present different strength of relationships with cognitive functioning (Grotz et al., 2017).
Thirdly, most information included in the questionnaires related to CR is assessed retrospectively and
subjectively by study participants (Grotz et al., 2017).
This results in a lack of accuracy in the process of accumulating the data despite the attempts to improve
the objectivity of the measurement (e.g. by referring
to an occupation classification system which should
also reflect the socioeconomic status, cf. Marengoni
et al., 2011). The subject describes their past activity,
specifying its frequency, type of intellectual involvement and other CR related aspects. The description
depends on the condition of the cognitive functions
and on the emotional status; these variables tend to
change with age. In the process of normal aging there
is a visible decline in the episodic component of autobiographical memory, and an increasing tendency
for semantic recall, i.e. generalisation of episodes
(Piolino, Desgranges, Benali, & Eustache, 2002). The
cognitive deficits contribute to the tendency for generalisation and distortion of data related to one’s
life (Phillips & Williams, 1997). Severe cognitive impairments (Mini-Mental State Examination [MMSE]
< 10 points) significantly reduce the ability to recall
and evaluate life experiences (Logsdon, Gibbons,
McCurry, & Teri, 2002; Frank, Lenderking, Howard,
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& Cantillon, 2011). Properly designed questionnaires,
taking into account the subjects’ cognitive capacities, allow one to obtain reliable data about their
lives (Trigg, Jones, & Skevington, 2007). In addition
to cognitive status, other factors, such as depression,
may also adversely affect subjects’ descriptions of
their own lives (Lee, Park, & Chey, 2018). These issues have not been investigated on a regular basis.

Research objectives
and questions
The level of CR is frequently based on self-report
data. Knäuper et al. (2016) and Bravell, Zarit, and Johansson (2011) emphasised that responses provided
or selected in self-report questionnaires depend on
the subjects’ cognitive and emotional status. Increased objectivity of CR factors is achieved by creating indexes which comprise data about the level of
formal education and occupational activity (Knäuper
et al., 2016; Jobe, 2009). The inclusion of objective
data will help to control the impact of depression
on the relation between CR and cognitive performance. Ambiguity of data reflecting the relation between CR and cognitive abilities may be explained
by the diversity of CR factors. Therefore, the main
purpose of the current study was to determine the
links between three different CR indexes (CRinterview;
CRinterview_education; CRinterview_education_occupation) and cognitive abilities of adult Poles. The analyses took into
account intensity of depression, as a mediator for
these associations, given the fact that the relation of
this condition to CR and cognitive abilities needs to
be investigated in the context of the methods enabling measurement of resources. Additionally, the
study was designed to assess whether or not the contents of the self-reported part of the CR index were
of significance for the relations investigated. Despite
the critical comments regarding self-report methods, these constitute an essential component of CR
measures. With age it is increasingly difficult to fill
in excessively long questionnaires related to one’s
life (Fox, Sidani, & Streiner, 2007), and description of
one’s earlier experiences and activities is affected by
one’s mood and a tendency to apply one’s semantic
rather than episodic autobiographical knowledge. In
view of the above, the study employed two versions
of self-report techniques in assessment of CR, i.e.
the shorter version (in Group I) addressed seven domains of (mainly) past life, and the longer version (in
Group II) included items related to living conditions
during childhood and youth, current leisure time activities, and intellectual activity. Taking into account
the above data, the assessment was performed for
the two groups to investigate whether the relations
described are affected by the type of the self-report
component of the CR index.

Operationalisation of variables
The study took into account three groups of variables:
a) independent variable: CR (three separate indicators:
CRinterview – based on a subjective assessment of life
activities; CRinterview_education – taking into account data
reported during an interview and formal education
level; CRinterview_education_occupation – taking into account data
reported during an interview, as well as formal education level and formal nature of occupational activity);
b) mediator: intensity of depressive mood (BDI II); and
c) dependent variables, in succession: overall level of
cognitive abilities (total score in MoCA), efficiency of
semantic memory and language functions (Vocabulary), immediate memory and attention (Digit Span
Forward) and working memory (Digit Span Backwards). A survey questionnaire was also applied to
acquire information about the subjects’ demographics and health status (lack/presence as well as type of
physical illnesses in the past and currently). To achieve
the purpose of the study, the statistical analyses (SPSS
Statistics version 24) included mediation analyses taking into account the scores of the two separate groups.

Participants and procedure
Material and methods
The study was carried out in two separate groups of
adult Poles: Group I (n = 130) and Group II (n = 90).
Three different CR indicators were used in the analyses:
a) CRinterview was determined based, inter alia, on
Cognitive Reserve Index questionnaire (CRIq;
Nucci et al., 2012). In Group I it covered seven areas: current standard of living; physical activity
during leisure time (past/present); social activity
(past/present), sense of support currently received
from others, sense of self-reliance in daily life. In
Group II the questionnaire addressed 10 areas; it
was supplemented with statements related to the
standard of living during childhood and youth, as
well as leisure activities and current intellectual
activity. The responses were expressed on Likert
scales, from 0 to 4 points, a higher score representing better evaluation of one’s activity in a given
area. The subjects selected one statement which,
in their opinion, most successfully reflected their
situation. The scores were in the range from 0 to
28 points in Group I and from 0 to 40 points in
Group II; higher score reflected greater CR;
b) CRinterview_education is the total of CRinterview and the
level of formal education (i.e. primary education = 1 point; secondary = 2 point; graduate and
postgraduate = 3 points). The scores were in the
range of 1-31 points in Group I, and in the range
of 1-43 points in Group II; higher score reflected
greater CR;

c) CRinterview_education_occupation comprised CRinterview_education
and the current occupational status (employed = 1 point; unemployed = 0 points). The
scores in Group I ranged from 1 to 32 points, and
in Group II from 1 to 44 points; higher score reflected greater CR.
Cognitive functions were assessed using:
Montreal Cognitive Assessment Scale (MoCA),
a test applied in screening assessment of cognitive
functions (Nasreddine et al., 2005). It is considered
to be more sensitive in identifying cognitive deficits
than MMSE (Sokołowska et al., 2018). The maximum
score (30 points) reflects a lack of cognitive dysfunctions, and a score of 25/26 points is the recommended cut-off value differentiating individuals with and
without cognitive deficits. Subtests of WAIS-R PL
(Brzeziński et al., 2004), well-known tools applied in
psychological assessments, are also recommended for
neuropsychological examinations (Domańska, 2011).
Assessment of mood was performed using Beck Depression Inventory II (Beck, Steer, & Brown, 1996), its
Polish version (2019), which allows one to examine
the severity of depressive moods in the preceding
two weeks. The self-report scale contains 21 items addressing emotional, cognitive, vegetative and somatic
symptoms of depression. In the Polish version, raw
scores above 25 points correspond to a mood disorder,
and above 15 points reflect mood decline.

Mediatory effect
of depression
in CR–cognitive
ability relations

Characteristics of the study group
Invitation to participate in the study was addressed
to people 40 years of age or more. This age threshold
was defined because a visible decrease in fluid abilities is observed between 40 and 50 years of age, and
it correlates with changes in brain structures (Murman, 2015). After 40 years of age, it possible to observe effects of risk factors for brain pathology, and
their expression depends on earlier experiences and
lifestyles. Eligibility criteria defined for the study
included: written consent to participate, health status and cognitive capacities allowing the subjects to
participate and perform the tasks. Volunteers with
existing chronic somatic disorders, dementia symptoms, and psychiatric problems were excluded from
the study. The relevant data were obtained from
a survey, from the participants and their relatives.
Group I comprised adults (n = 130) ranging from 45
to 84 years of age (M = 59.60, SD = 11.70, min = 45,
max = 84) (Table 1). Over half of these were female
subjects. More than half of the participants had completed secondary education, more than one in three
subjects higher education and the others reported
primary education. Years of education varied significantly within the group (ranging between 4 and
24 years; M = 12.80, SD = 5.10). The majority of the
subjects were employed and married. Group II con-
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Table 1
Participants’ characteristics (Group I and Group II)
Factors
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Group I (n = 130)

Group II (n = 90)

χ2 with Yates
correction (p)

n

%

n

%

Gender
male
female

50
80

38.46
61.54

29
61

32.22
67.78

0.64 (.42) ns

Formal education
primary
secondary
higher

14
69
47

10.77
53.08
36.15

26
24
40

28.89
26.67
44.44

1.53 (.27) ns

Occupational activity
unemployed
employed

47
83

36.15
63.85

31
59

34.44
65.56

0.01 (.91) ns

Marital status
married
divorced/widowed

111
19

85.38
14.62

73
17

81.11
18.89

0.53 (.51) ns

Note. ns – statistically insignificant relation

Table 2
Characteristics of results in CR, cognitive and emotional tests (Group I – n = 130, Group II – n = 90):
M, SD and minimum–maximum
M (SD)

Variables

min–max

Group I (n = 130)
CRinterview

18.60 (4.40)

8-28

CRinterview_education

20.79 (4.62)

11-30

CRinterview_education_occupation

21.44 (4.79)

11-31

Digits span forward

6.10 (1.90)

1-10

Digits span backwards

5.40 (2.00)

2-12

Vocabulary

41.90 (15.30)

5-68

MoCA

26.10 (3.60)

11-30

BDI II

11.04

0-33

Group II (n = 90)
24.20 (5.97)

11-38

CRinterview_education

27.37

13-41

CRinterview_education_occupation

28.02

14-42

Digits span forward

6.00 (1.81)

2-11

Digits span backwards

5.68 (1.8)

2-12

Vocabulary

46.21 (14.09)

42-68

MoCA

27.32 (2.32)

20-30

BDI II

10.53 (7.40)

0-35

CRinterview

204
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sisted of 90 subjects, aged 40-81 years (M = 53.04,
SD = 8.94); two in three subjects were female. The
participants reported between 7 and 23 years of education, M = 14.47, SD = 3.54). The groups did not
differ in terms of the basic demographics and cognitive parameters, but there were differences related to
age (Group I was older, t = 4.48, p = .001) and years
of education (t = 2.68, p = .010, i.e. Group II continued education for a longer period of time). Given the
slightly different nature of the CR factors, intergroup
comparisons were not performed.

Results
The descriptive statistics (Table 2) show varied results in cognitive tests and in BDI II both in Group I
and in Group II. Some participants assessed their
resources as very high and some presented a low
sense of CR, regardless of the type of index (CRinterview,
CRinterview_education, CRinterview_education_occupation). In Group I
(n = 130) there were no significant differences in the
scores obtained by the females and the males in BDI II
and in the cognitive tests. However, the women obtained poorer results in all the CR indicators: CRinterview
(Mfemales = 17.70, SD = 4.33; Mmales = 19.90, SD = 4.20,
t = –2.73, p = .007); CRinterview_education (Mfemales = 19.90,
SD = 4.52, Mmales = 22.20, SD = 4.50, t = –2.56, p = .020);
CRinterview_education_occupation (Mfemales = 2.60, SD = 4.72,
Mmales = 22.80, SD = 4.60, t = –2.54, p = .020). The findings in Group II (n = 90) showed no sex-related differences in the three indexes, in BDI II or the cognitive
tests.

Depression
A
CR
CRinterview

CRinterview_education
CRinterview_education_occupation

B
Cognitive functions
MoCA, vocabulary,
digits span forward,
digits span backwards

C
C’

Mediatory effect
of depression
in CR–cognitive
ability relations

Figure 1. Overall mediation analysis scheme for Groups I and II.

At a specified stage of the study a number of mediation analyses (Hayes, 2017) were performed, separately for Group I (n = 130) and Group II (n = 90). The
level of CR (three consecutive indexes) was used as
a predictor, the intensity of depression was the mediator and the scores in the cognitive tasks were applied as the dependent variable. The general model of
the analyses is shown in Figure 1. Significance of the
mediation was examined using the Aroian test, only
in the cases where the mediation conditions were
met, i.e. there were relationships between the predictor and the dependent variable (path C), between the
mediator and the dependent variable (path B), and
if by regressing the dependent variable on both the
mediator and independent variable it was confirmed
that the mediator is a significant predictor of the
dependent variable, and the previously significant
independent variable is now greatly reduced, if not
non‑significant (path C′). The data obtained through
the analyses are shown in Table 3.

Discussion
Generally, the findings show that, irrespective of the
measurement method applied to determine CR, greater reserve is consistently linked with higher scores in
MoCA and Vocabulary (Group I and Group II), and in
some cases with Digit Span Backwards and Forward
(Group I). CR is negatively related to the intensity
of depression, i.e. a higher level of CR corresponds
to a lower level of depressive mood (in all the cases
in Group I, and in some cases in Group II). Severity
of depression mediates the relations between CR and
task performance, reducing the positive effect of CR
(only in Group I). These results are consistent with
previous research reports (Opdebeeck et al., 2016;
Szepietowska, 2019). Data from a few studies showed
that a positive self-report is correlated with higher
level of cognitive abilities (Amer, El Akkad, & Hassan, 2014; Cruz et al., 2016) and negative self-report
is associated with lower overall cognitive capacities

(MMSE) and verbal memory deficits (Wild, Mattek,
Austin, & Kaye, 2015).
Although they are in line with the discussion suggesting a positive relation of CR to cognitive performance, these data also suggest that self-assessment of
various aspects of life activity is of limited value in
the case of individuals with cognitive dysfunctions
(Gerritesen, Steverink, Ooms, de Vet, & Ribbe, 2007).
In order to complete a self-report questionnaire one
must be able to e.g. understand the items (Schwarz,
2006), recall the episodes, and effectively use one’s
working memory. With age people tend to generalise
information based on the current situation (semantization) and the theory of the Self. This leads to errors in the reconstruction of past events, for example
individuals who in their own opinion are socially
active at present will assess their activity from the
time of youth in the same way (Schwarz, 2006). Cognitive deficits, which may increase with age or due to
clinical conditions, make it more difficult to address
the contents of the items and to choose a response
(Altschuler et al., 2009; Lukas, Niederecker, Günther,
Mayer, & Nikolaus, 2013). This effect was reflected
in the current findings by the significant relationship
between CR and semantic memory and linguistic
functions. Hence, there may be a two-way link between cognitive abilities and CR, i.e. higher cognitive
competences correspond to greater abilities in describing life experiences contributing to CR, and vice
versa – a greater CR corresponds to better cognitive
capacities. There is a less clear relation between CR
and immediate memory or working memory; it was
observed only in Group I. This could be explained by
the structure of the questionnaire, i.e. a small number
of multiple-choice items of a rather general nature.
Compared to more elaborate tasks, as well as those
asking subjects to recall rather than recognise details, this type of task did not require significant involvement of working memory (Schwarz, 2006).
Furthermore, it was shown that depression is
a mediator for the relation between CR and cognitive
abilities, or that it is the only significant correlate for
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Table 3
Mediation analyses: results in Group I and Group II
Group I (n = 130)

Group II (n = 90)
MOCA
CRinterview

Ewa Małgorzata
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A: R2 adj = .11, F = 15.87***, β = –.34***
B: β = –.47***
C: R2 adj = .12, F = 16.7***, β = .35***
C′: R2 adj = .31, F = 27.9***, β = .19*
Aroian test = 3.26, p = .001

A: R2 adj = .03, F = 3.81*, β = –.20*
B: β = –.02 ns
C: R2 adj = .16, F = 16.9***, β = .40***
C′: R2 adj = .14, F = 8.39***, β = .39***
CRinterview_education

A: R adj = .16, F = 22.9***, β = –.40***
B: β = –.46***
C: R2 adj = .13, F = 19.45***, β = .38***
C′: R2 adj = .31, F = 27.7***, β = .19*
Aroian test = 3.60, p < .001
2

A: R2 adj = .02, F = 3.21t, β = –.19t
B: β = –.18 ns
C: R2 adj = .18, F = 21.25***, β = .44***
C′: R2 adj = .17, F = 10.52***, β = .43***
CRinterview_education_occupation

A: R2 adj = .19, F = 29.22***, β = –.46***
B: β = –.44***
C: R2 adj = .16, F = 24.53***, β = .42***
C′: R2 adj = .32, F = 28.7***, β = .22**
Aroian test = 3.73, p < .001

A: R2 adj = .03, F = 3.75*, β = –.20*
B: β = –.01 ns
C: R2 adj = .19, F = 21.63***, β = .44***
C′: R2 adj = .18, F = 10.7***, β = .42***
VOCABULARY
CRinterview

A: R adj = .12, F = 15.87***, β = –.34***
B: β = –.37***
C: R2 adj = .12, F = 16.85***, β = .35***
C′: R2 adj = .23, F = 18.79***, β = .23**
Aroian test = 2.87, p = .004
2

A: R2 adj = .03, F = 3.81*, β = –.20*
B: β = –.11 ns
C: R2 adj = .12, F = 12.39***, β = .35***
C′: R2 adj = .11, F = 6.70**, β = .33**
CRinterview_education

A: R2 adj = .16, F = 22.94***, β = –.40***
B: β = –.33***
C: R2 adj = .16, F = 23.91***, β = .41***
C′: R2 adj = .25, F = 20.7***, β = .27*
Aroian test = 2.96, p = .003

A: R2 adj = .02, F = 3.21t, β = –.19t
B: β = –.09 ns
C: R2 adj = .15, F = 16.7***, β = .39***
C′: R2 adj = .15, F = 8.83***, β = .38***
CRinterview_education_occupation

A: R adj = .19, F = 29.22***, β = –.45***
B: β = –.31***
C: R2 adj = .19, F = 28.7***, β = .44***
C′: R2 adj = .26, F = 21.9***, β = .31***
Aroian test = 2.90, p = .003
2

A: R2 adj = .02, F = 3.21t, β = –.19t
B: β = –.09 ns
C: R2 adj = .16, F = 17.34***, β = .41***
C′: R2 adj = .15, F = 9.08***, β = .39***
DIGITS SPAN FORWARD
CRinterview

A: R adj = .12, F = 15.87***, β = –.34***
B: β = –.23*
C: R2 adj = .09, F = 13.53***, β = .32***
C′: R2 adj = .13, F = 10.24***, β = .24**
Aroian test = 2.08, p = .037
2

A: R2 adj = .03, F = 3.81*, β = –.20*
B: β = –.04 ns
C: R2 adj = .02, F = 2.24 ns, β ns
C′: R2 adj = .00, F = 1.17 ns, β ns
(Table 3 continues)
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Table 3
(Table 3 continued)
CRinterview_education
A: R adj = .16, F = 22.9***, β = –.40***
B: β = –.20*
C: R2 adj = .11, F = 16.4***, β = .35***
C′: R2 adj = .14, F = 10.88***, β = .27*
Aroian test = 1.97, p = .048

A: R2 adj = .02, F = 3.21t, β = –.19t
B: β = –.04 ns
C: R2 adj = .02, F = 2.56 ns, β ns
C′: R2 adj = .01, F = 1.33 ns, β ns

2

CRinterview_education_occupation
A: R adj = .19, F = 29.22***, β = –.45***
B: β = –.19*
C: R2 adj = .12, F = 16.57***, β = .35***
C′: R2 adj = .14, F = 10.61***, β = .26**
Aroian test = 1.89, p = .058t

Mediatory effect
of depression
in CR–cognitive
ability relations

A: R2 adj = .02, F = 3.21t, β = –.19t
B: β = –.04 ns
C: R2 adj = .02, F = 2.39 ns, β ns
C′: R2 adj = .01, F = 1.24 ns, β ns

2

DIGITS SPAN BACKWARDS
CRinterview
A: R2 adj = .03, F = 3.81*, β = –.20*
B: β = –.03 ns
C: R2 adj = –.01, F = .59 ns, β ns
C′: R2 adj = –.02, F = .34 ns, β = .01 ns

A: R adj = .12, F = 15.87***, β = –.34***
B: β = –.36***
C: R2 adj = .01, F = 1.49 ns, β ns
C′: R2 adj = .11, F = 8.72***, β = .01 ns
2

CRinterview_education
A: R2 adj = .16, F = 22.94***, β = –.40***
B: β = –.35***
C: R2 adj = .02, F = 3.10 ns, β ns
C′: R2 adj = .12, F = 8.73***, β ns

A: R2 adj = .02, F = 3.21t, β = –.19t
B: β = –.01 ns
C: R2 adj = .00, F = 1.32 ns, β ns
C′: R2 adj = –.01, F = 0.65 ns, β = .12 ns
CRinterview_education_occupation

A: R adj = .19, F = 29.22***, β = –.45***
B: β = –.35***
C: R2 adj = .03, F = 4.12*, β = .18*
C′: R2 adj = .12, F = 8.76***, β = .03 ns
Aroian test = 2.96, p = .003
2

A: R2 adj = .02, F = 3.21t, β = –.19t
B: β = .01 ns
C: R2 adj = .00, F = 1.27 ns, β ns
C′: R2 adj = –.01, F = 0.63 ns, β = .12 ns

Note. *p < .05, **p < .01, ***p < .001, t – statistical tendency, ns – not significant

this ability. Severity of depressive mood plays a negative role in descriptions of life experiences (Beck,
Steer, & Brown, 2019). Negative mood promotes less
favourable assessment of various aspects of functioning which are taken into account in CR indexes
(Sivertsen, Bjørkløf, Engedal, Selbæk, & Helvik, 2015).
It also directly impairs cognitive functions: episodic
and working memory, attention, and delayed recall
(Vinkers, Gussekloo, Stek, Westendorp, & van der
Mast, 2004; Saenz, Garcia, & Downer, 2018). Greater
CR mitigates the impact of negative mood on cognitive abilities (Opdebeeck, Quinn, Nelis, & Clare,
2015). The present findings suggest that current negative emotional state impairs the positive relation
between CR and cognitive abilities and/or adversely
affects some aspects of cognitive ability (Atkinson,
Zibin, & Chuang, 1997). Hence, negative mood is

a mediator or moderator of relations between CR and
some aspects of cognitive performance.
Is the CR index important from the viewpoint of
the identified effects? As a reminder, the study applied
three CR indexes, the first one (CRinterview) based only
on a subjective assessment of life activities, and the
other two supplemented with objective information
about the level of education (CRinterview_education) and current occupational activity (CRinterview_education_occupation).
Additionally, the questionnaires used in Group I and
Group II were slightly different; the former was expanded to include current life activity data. Examination of the relations between CR and depression
in the two groups (paths A) clearly shows that they
are weaker or insignificant in Group II, where the
questionnaire contained more items related to the
past and present activity in life. It can be speculated
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that a more detailed self-report component of the CR
indicator about both past and current life may correspond to a weaker or insignificant relation between
CR and depressive mood as well as between depression and cognitive capacities.
This result may be linked to the problem of selfreport techniques applied in the diagnostic process,
in particular with reference to the elderly (Knäuper
et al., 2016). Wheeler and Reis (1991) pointed out that
it is extremely difficult to summarise one’s life experiences in a brief questionnaire and that recalling facts
from various stages of life involves their emotional
assessment or reflection rather than reminiscences.
Cognitive control of current data (covered by the
questionnaire used in Group II) is easier; additionally, they are less emotionally engaging. There is also
a different relationship between BDI II and cognitive
functions (path B), rather strong in Group I and insignificant in Group II. These findings suggest that the
relations of the factors of CR, cognitive functions and
depression, slightly different in the two groups, reflect
the contents of the questionnaires: CR indexes, depending on the structure of the self-report part, shape
the relations with cognitive efficiency in a different
way. Furthermore, the groups’ results may have been
affected by specific variables, such as sex and medical
history, which were not controlled for in the analyses.
In summary, the current findings are related to the
problem of the inconsistent evidence regarding the
role of CR in explaining the current cognitive status
and its stabilisation in subsequent years, which is
linked to the various CR indexes applied (data based
on a self-description of past life activities, data related to education, combinations of these two factors, etc.) (Grotz et al., 2017; Jones et al., 2011). To
determine the role of CR in shaping cognitive capacities of people at later stages of life it is necessary to
develop more objective CR indicators that minimise
the effects of mood. Comprehensive questionnaires,
matching the specific nature of the subjects’ cultural
environment (Darwish, Farran, Assaad, & Chaaya,
2018), will facilitate acquisition of such evidence.

Conclusions
1. A higher level of CR, irrespective of the related
index, is conducive to efficiency of semantic memory, language abilities, immediate memory and
overall level of cognitive functioning.
2. Depressive mood incidentally is negatively associated with cognitive performance.
3. Higher level of CR is linked to lower intensity of
depressive mood.
4. Depressive mood decreases the positive impact of
CR on cognitive functions. Self-report techniques
used as the only indicator in CR assessment may
be inadequate as a tool for describing the reserve,

208

health psychology report

due to the association between self-report and the
emotional state. A more extensive self-report questionnaire used in CR assessment regarding both
past and current life may correspond to weaker relationships between CR and depression as well as
between depression and cognitive capacities.
5. Varied approaches to operationalisation of CR
result in discrepant data regarding the role of reserve in the stabilisation and dynamics of cognitive status in ageing people and in those representing clinical groups. It would be worthwhile to
continue the research taking into account other,
more objective, CR indexes.
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