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Abstract: There is a growing body of evidence on the effects of subjective aging on health, well-being
and quality of life. This review aims to synthesize findings about the link between subjective aging
and cognition and cognitive decline. Furthermore, it provides an examination of variation sources
such as subjective aging construct, cognitive domains, measures employed, age and moderator
variables. A systematic search was performed in PubMed, PsychInfo and Web of Science, as well as
grey literature searches in Google Scholar, OpenGrey, WorldCat and NDLTD, which resulted in 59
reports being included. Subjective aging is a relevant construct in the explanation and prediction
of cognitive aging and cognitive decline in elderly adults. More positive views about own aging
and self-perceptions of aging, as well as a younger subjective age, were consistently related to better
cognition and lower risk of cognitive decline. However, there were differences due to subjective
aging subdimensions and cognitive domains, as well as an effect of age. Additionally, there were
concerns about the content validity of some measures employed, such as the Philadelphia Geriatric
Center Morale Scale for subjective aging and the Mini Mental State Examination for global cognition.
Further studies should employ longitudinal designs with a process-based approach to cognition and
precise subjective aging measures.

Keywords: subjective aging; self-perceptions of aging; attitudes towards own aging; cognition;
elderly adults; systematic review

1. Introduction

The progressive aging of the population is one of the challenges of contemporary
societies, implying attainment of adequate levels of health and quality of life in the elderly
population [1,2]. While chronological age remains as a relevant predictor of aging trajecto-
ries, the progressive inclusion of social and psychosocial factors based on the active aging
paradigm offers a multidimensional and more complete view [3,4].

Subjective aging is a relevant psychosocial variable in the prediction of health out-
comes at elderly age. It is defined as the representations that arise from the subjective
interpretation given to the personal process of aging and the attributions about one’s own
age. These representations encompass several elements related to the process of aging.
Following the reconceptualization proposed by Barker et al. [5] of the common-sense model
of regulation [6], elderly people can perceive different degrees of chronicity, control, conse-
quences and the emotional impact of them. For instance, elder people might perceive that
aging has positive and negative consequences and that they do or do not have personal
control over them. Moreover, this impact can be viewed as something chronic or may
arouse different emotional reactions.

Once these representations are formed, they might lead to different outcomes in health
and quality of life. The stereotype embodiment theory [7] proposes three possible path-
ways. The psychological pathway explains how self-fulfilling prophecies about the nature,
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consequences, and control of the aging processes impact behavior. For instance, there is
evidence of the link between negative representations and lower self-efficacy related to per-
ceiving physical losses as out of control and having, as a consequence, a negative impact on
physical health [8]. Moreover, elderly people who engage in negative representations tend
to use selection, optimization and compensation strategies to a lesser degree, specifically
if they endorse a belief that physical losses are an inherent consequence of aging [9]. The
behavioral pathway explains how negative representations are related to several healthy
behaviors that impact health, such as smoking [10], lack of adherence to pharmacological
treatments [11], and physical activity levels [12]. Lastly, the physiological pathway is
related to autonomous nervous activation related to subjective aging. For example, elderly
people with higher levels of negative representations show enhanced reactivity to stress,
which increases the probability of a cardiac event [13].There is substantial evidence of the
relationship between subjective aging and health outcomes in elderly people. Positive
representations are linked to more years of life [14], higher functional health [15] and higher
physical function [16], whereas negative representations are linked to a steeper decline
in physical [17], and mental health [18]. Meta-analytic approaches indicate a small but
consistent effect of subjective aging on health and mortality [19] as well as on subjective
well-being and depression [20].

This review focuses on exploring the relationship between subjective aging, cognitive
functioning, and the probability of developing mild cognitive impairment or dementia.
As the cognitive enrichment theory [21] proposes, elderly people are able to modify their
cognitive trajectories through healthy behaviors and lifestyles. Even as cognitive efficacy
is strongly associated with age because of biological and neurological factors, there is
a substantial degree by which psychosocial factors, such as subjective representations
of aging, can modify them. In theoretical terms, it can be argued that the content of
this representation includes cognitive characteristics, such as ‘distracted’, ‘forgetful” and
‘wise’ [22]. These representations impact healthy behaviors, active lifestyles and selection,
and optimization and compensation strategies, which, in turn, might lead to lower cognitive
performance and a higher risk of developing neurodegenerative diseases [23,24]. Moreover,
negative representations are linked to variability in brain structures that support the main
cognitive functions, such as lower hippocampal volume [25] and inferior grey matter
volume in the inferior frontal gyrus and the superior temporal gyrus [26]. There have
been efforts to synthesize evidence regarding subjective age and cognition, finding a small
but significant effect [20]; however, this systematic review aims to explore the complete
umbrella concept of subjective aging as well as to address the potential sources of variation
in this field.

First, there might be a disparity regarding the subjective aging construct addressed.
There have been several conceptualizations employed, which are intertwined but do not
reflect the same contents. Subjective age refers to the age someone feels he has, and it has
usually been compared with chronological age [27]. However, age identity is defined as
the degree of correspondence between felt age and age associated with the peer group or
social role [28]. Self-perceptions of aging are representations that arise from the personal
experience of aging [29], whereas attitudes towards own aging express self-directed cogni-
tions, emotions and behaviors based on belonging to a certain age group [7]. Moreover,
the concept of awareness of aging is defined as the experiences that relate to changes
associated with aging [30]. Each of these constructs might impact differentially in the
cognitive trajectories of elderly people. Theoretically, there might be differences between
the pathways through which these constructs exert their effect. For instance, Westerhof &
Wurm [31] proposed that age identity may contribute mainly to the psychological pathway
since this construct is more closely related to dispositional variables such as optimism and
self-esteem, whereas attitudes towards own aging might influence cognitive and behav-
ioral pathways. This reasoning follows the current approaches to subjective aging, which
considers the differences between highly aggregated measures of aging representations
such as subjective aging and more specific and multidimensional approaches, as well as the
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specific processes involved in their relationships with health [32]. Moreover, a matching
effect [33] between the valence or content of the representation of aging and the health
outcome has been proposed. For example, Spuling et al. [34] found that self-rated health
is more strongly predicted by the specific physical losses dimension of self-perceptions of
aging when compared with broader constructs such as subjective age and attitudes towards
own aging. A similar effect was found by Sabatini et al. [35], showing that the awareness of
age-related changes losses dimension predicts cognition but not general attitudes towards
own aging. This effect may be explained by the inclusion of specific cognitive items in the
losses dimension, whereas attitudes towards own aging reflect general representations.
Finally, there is evidence that some subjective aging constructs are more consistent when
predicting several cognitive domains, such as awareness of age-related changes when
compared with attitudes towards own aging [36].

A second source of variation is the measures employed to assess subjective aging. Even
if there is a wide spectrum of questionnaires, most of them have not been designed to mea-
sure these constructs [37], and some scales include items referring both to general beliefs
about aging and to personal representations [38]. Moreover, these measures differ in di-
mensionality. For instance, the unidimensional Philadelphia Geriatric Center Morale Scale
(PGCMS; [39]) is one of the most common measures employed to assess attitudes towards
own aging [37], albeit there is consensus about the construct multidimensionality [40].

Other relevant variables are age and the cognitive construct evaluated. Although
there is evidence showing a decrease in cognitive efficiency that commences in the later
years of middle age, there is some variability depending on the cognitive domain. For
instance, speed of processing and inhibition start to show decreased efficiency during the
early years of old age [41], and they secondarily affect some complex cognitive processes
such as alternating attention and working memory update [42]. However, domains such
as language and simple attentional processes do not show this effect until reaching old
age [43]. The specific measures employed to measure such constructs may also affect the
results since they might reflect subcomponents of the cognitive domain or not be the ideal
candidate to measure it. In addition, there might be an interaction with an age effect on
subjective aging since this variable accounts for a larger effect on midlife and young old
samples than in elderly samples [19].

Finally, this review aims to examine potential moderator and mediator variables.
Regarding physical mental health, several constructs have been proposed, such as self-
efficacy [8], healthy behaviors [44], leisure activities [45] and loneliness [46]. Since the stereo-
type embodiment proposes an effect through psychological, behavioral and physiological
pathways, it is particularly relevant to address the variables through which subjective aging
exerts an effect on cognition. One possible moderator variable regarding subjective aging
and cognition is loneliness. There is substantial evidence about the detrimental effects of
loneliness on cognition [47] and cognitive decline [48]. Moreover, subjective aging seems to
play a relevant role in the relationship between loneliness and other health outcomes. For
instance, subjective age moderates the effect of loneliness and psychological symptoms [49],
and loneliness moderates the relationship between self-perceptions of aging and depressive
symptoms [46]. Therefore, it is plausible that loneliness interacts with subjective aging
through a psychological pathway, which, in turn, impacts cognition. Another candidate is
depression. This condition has a notable effect on cognition and dementia risk [50], and it is
a critical key point when diagnosing dementia [51]. Moreover, subjective age is a significant
predictor of depression [20], and that relationship seems to be unidirectional [52]. Thus, it
is possible that subjective age impacts depression, which, in turn, may affect cognition via
behavioral and psychological pathways. Finally, there are reasons to consider physiological
pathways. For instance, inflammation is a relevant variable for dementia [53], and it has
shown a moderator effect between self-perceptions of aging and longevity [54].
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2. Method
2.1. Search Strategy

The main searches were conducted in PubMed, Web of Science and PsychInfo. Addi-
tional searches for grey literature were performed in Google Scholar, OpenGrey, WorldCat
and NDLTD in order to reduce the risk of publication bias. Searches were last performed
on 9th September 2023. The complete syntax employed in each database is available in
Supplementary Data S1.

To determine all the constructs under the umbrella term of subjective aging, the
first researcher detected the main terms for subjective aging based on Diehl & Wahl [30]:
subjective age, age identity, self-perceptions of aging, attitudes towards own aging and
aging self-awareness. Then, he searched for synonyms and related constructs, resulting in
a total of 21 relevant terms. Most of the terms specified are included in recent systematic
reviews and meta-analyses about subjective aging [19,20]. The complete list of terms is
available in Supplementary Data S1. This review employs the PRISMA system) and was
registered in PROSPERO (CRD42023429916).

2.2. Inclusion and Exclusion Criteria

The inclusion criteria for studies in this systematic review are (a) ex post facto designs,
(b) published in English or Spanish, (c) to include at least one measure of subjective aging,
(d) to include at least one objective measure of cognition or cognitive decline and (e) to
include a sample of 50 years old or elderly at any measurement point. These criteria try
to ensure that all evidence regarding cognition and subjective aging is included, inde-
pendently of whether it comes from a cross-sectional or a longitudinal design. Even if
longitudinal designs are more suited to obtaining high-quality and semi-causal conclusions,
evidence from cross-sectional designs is also valuable information. Moreover, the inclusion
of samples of 50 years or elderly warrants that some normotypic changes in cognition asso-
ciated with age are in play. Studies that (a) employed an ad hoc measure of subjective aging
that is not described in detail, (b) measured objective cognition with an ad hoc measure
that is not described in detail or (c) did not employ statistical analysis were excluded.

2.3. Study Selection

The study selection was performed using the Rayyan platform. First, OFB and MMM
included all the studies found in the database searches and eliminated duplicates. Then,
OFB and MMM independently selected potential candidates for inclusion by analyzing title
and abstract. Disagreements were resolved through consensus. In a second phase, OFB and
MMM independently selected the final articles included by performing a full-text review.
Disagreements were resolved through consensus and assessment by a third author (JSG).

2.4. Data Extraction

Data extraction included (a) citation, (b) publication type, (c) purpose, (d) design,
(e) sampling, (f) sample characteristics, (g) subjective aging construct and measures, (h) cog-
nitive domain and measures, (i) moderators and measures and (j) results. The specific
statistical results obtained (e.g., partial correlations, r2 adjusted, standardized regression
coefficients, Cohen’s d) are described in the Results section.

2.5. Quality Assessment

Quality assessment was performed using a modified version of the Newcastle-Ottawa
Scale, available in Supplementary Material Data S2. It includes the following elements:
(a) if the sample is representative of 50 years old or elderly population, (b) if the sample is
extracted from such a representative population, (c) the presence of at least a measure of
subjective aging, (d) the presence of at least a measure of cognition or neurodegenerative
disease, (e) if its statistical analysis permits the examination of the relationship between
subjective aging and cognition and (f) if it controls relevant variables through inclusion
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and exclusion criteria or by including them in the statistical analysis. Ratings vary between
1 and 6, 1-2 being an indicator of low quality, 3-4 medium quality, and 5-6 high quality.

3. Results
3.1. Search Results

The results obtained and the study selection procedure are shown in Figure 1. A
total of 4170 articles were identified in the original searches. After examining title and
abstract, 90 were selected for a full-text review. After this phase, 31 papers were excluded:
2 because they did not include a proper measure of subjective aging, 3 due to not including
an objective measure of cognition or cognitive decline, 16 since there was not enough
information about measures employed and results obtained and the authors did not provide
it after requesting, 6 because the publication was either a master’s thesis, PhD thesis, poster
or conference abstract and the published article was already included in this review, 2
since they did not report the statistical results for the link between subjective aging and
cognition and 3 because the full text was not available in English or Spanish. A total of 59
publications were included after the final review round. The complete characteristics of the
59 publications included are shown in Table 1.

Identification of studies via databases and registers ‘

)
Records identified (n = 5530):
z Pubmed (n = 240)
F= WoS (n =702) Records removed before
S Psychinfo (n = 485) N screening:
£ WorldCat (n = 376) Duplicate records removed (n
S NDLDT (n = 127) = 1360)
= OpenGrey (n=7)
Google Scholar (n = 3593)
—/
R A4
Records screened for title and Records excluded by title and
abstract —| abstract
(n=4170) (n =4080)
\4
Reports sought for retrieval Reports not retrieved
(= (n=90) ’ (n = 15)
=
7
8 v
gefc;r;s) assessed for eligibility — 3| Reports excluded:
No measure of SA (n = 2)
No measure of objective
coghnition (n = 3)
Full text not in English or
Spanish (n = 3)
- Information contained in
v other articles (n = 6)
No statistical results (n = 2)
etc.
Studies included in review

(n = 59)

Figure 1. Flow diagram.
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Table 1. Full description of studies included.

Citation Design Sampling Sample SA Cognition Moderator Covariate Results
. 215 participants There was a direct effect of cognitive
. 66 yelzjrs or (}e)l derl.y losses (b = —0.17, p < 0.001) and total
- No dementia or Awareness of Memory (word merlr?Zi;Sa(s vzxreioz;gg(;fpc:goﬁ?toii)eogr;ins
Voelkngr & . . cogl'ntlve age-related rec all) . (b =—0.12, p < 0.001), cognitive losses
Caskie, Cross-sectional Non-random impairment. h Reasoning (word Ageism Yes (b= —0.09, p < 0.001), fotal gai
2023 [55] - Living in the US. clange series, number series T p s B, total saims
. Mean age of 69.06 (AARC-50) and letter series) (b =—0.56, p < 0.001) and total losses
(sd 1033 19) ’ (b = —0.39, p < 0.001) on reasoning.
) 656"/_fe£nale Ageism did not mediate this
? relationship.
. Subjective age
" 2423 participants. (composite score There was a direct effect of subjective
- 50 years or elderly
Stephan et al., . of age age (b = —1.13, p <0.001) and
2 o at baseline. . Memory (word . . .
023 Longitudinal HRS o discrepancy) Biomarkers Yes self-perceptions of aging (b = —0.27,
- 60% female. . recall) . .
[56]  Mean age of 66.89 Self-perceptions p < 0.001), and biomarkers mediated
© ’ of aging it.
(sd =9.22) (PGCMS)
- 817 participants.
- 60 years or elderly. Subiective age
Langballe - 48.87% female. (comi) osite scgore Global cognition There was no significant relationship
Cross-sectional NORSE - 353 participants No Yes between subjective age and cognitive
et al., 2023 [57] of age (MoCA) .
60-69 years, 329 discrepancy) capacity.
70-79 years, and 135 screpancy
80 or elderly.
- 1716 participants.
] 65'years or elder'ly. Participants with MCI had 30.2%
- Without dementia ter likelihood of .
Levy & Slade, o at baseline Age beliefs Cognitive decline greater 1keinood of recoverms
2003 [58] Longitudinal HRS measurement (PGCMS) (TICS) No Yes normal cognitive status if they held
. 55.5 femalé positive age beliefs and recovered 2
. Mea.n z:ge of 77.8 years faster.

years (sd =7.5).
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Table 1. Cont.

Citation Design Sampling Sample SA Cognition Moderator Covariate Results
Age stereotypes
- 136 participants. (ad hoc and IAT)
- Normal cognition Subjective age Age stereotype and age identification
Parent study on and psychological (composite score did not correlate with objective
Chapman . o o > Memory (word o . R
Cross-sectional subjective cognitive status - 67.6% of age No Yes. cognition nor explained a significant
et al., 2022 [59] . . recall) . S
decline females. discrepancy) amount of variance over cognition in
- Mean age of 73.69 Age the regression analysis.
(sd = 6.79). identification (ad
hoc)
- 1124 participants. Self-perceptions of aging correlated
- Community- with cognitive functioning (r = 0.173,
[ dwelling. Attitudes to p < 0.01), and its path was significant
Fernandez- -50 years or elderl aging (ad hoc) Global cognition (Bca = 0.848). Cognitive functionin;
Jiménez et al,, Cross-sectional ELES_PS L}'I ine in Spai ¥ S %f & . MMSgE No Yes d_' ) h. lg ionship b &
2022 [60] - Living in Spain. elf-perceptions ( ) mediates the relationship between
- 54.4% female. of aging (ad hoc) self-perceptions of aging and
-Mean age of 64.84 perceived health (B = 0.0032,
(sd =10.12). SE =0.002, p < 0.01).
- 6192 participants. Global cognition Class 1 (many gains, few losses)
- 50 years or elderly. Awareness of (digit span, showed better cognition compared
Sabatini et al., Cross-sectional PROTECT; 2019 - No dementia point. age-related self-ordered search, N Y with class 2 (moderate gains, few
2022 [61] oss-sectiona sample. - 76% female. change paired learning, and © s losses), 3 (many gains, moderate
- Mean age of 66.1 (AARC-10) grammatical losses) and 4 (many gains, many
years (sd = 7). reasoning) losses) in all four cognitive measures.
Participants within the highest tertile
of negative APQ had a higher
- 4031 participants. Depression, probablht.y. of bemg ClaSS.IﬁEd in the
cognitive decline trajectory
- 50 years or elderly. self-rated health, .
. . . " . (RRR = 1.82 after controlling for
McGarrigle o - Subset analysis of Self-perceptions Global cognition loneliness, . 1 .
Longitudinal TILDA . . . Yes covariates. This link was partially
etal., 2022 [62] elderly adults (65 of aging (APQ) (MMSE) smoking, physical . o .
. mediated (40%), notably by loneliness
years or elderly; function, alcohol (22%) and r self-rated health (7%)
n = 2359) consumption. o) anc poot set-rated ea o

The result was similar in the 65 years
or elderly subsample if loneliness
became the strongest mediator.
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Table 1. Cont.

Citation Design Sampling Sample SA Cognition Moderator Covariate Results
Fluid intelligence T
- 103 participants. Self-perceptions (digit span, SDMT A C:ie.dtmde fm dlgi;SAyéanOI ! est(scorlel
- Without dementia. of aging and block design) pl:ff;ztesiz:‘}’{ezr— 0.07) agr?clln}?i Sﬁz ;i
Sabatini et al., o - 50.5% females. (AARC-50) Crystallized Coe &
Longitudinal ILSE . . . No Yes AARC losses (small effect size,
2022 [63] - Mean age at 20-year Attitudes intelligence R2 = 0.03). However, change in
follow-up of 82.5 towards own (information, L ‘. &
_ X S cognition did not predict attitudes
years (sd = 1). aging (PGCMS) similarities, and towards own aein
picture completion) s
- 1004 participants.
- Community-
dwelling
- No dementia or
terminal illness Subjective age Ther 1o correlation between
Aftab etal, Cross-sectional SAGE Age group 1 (21-39  (composite score Global cognition No Yes disecrz V\:;Sc (;flcc)i cf) ani.iior’lein :;3 :gZ
2022 [64] years; n = 161), of age (TICS) pancy o f yag
group 2 (40-59 years; discrepancy) group-
n = 224), group 3
(60-79 years; n = 314)
and group 4 (80+
years; n = 305).
- 912 participants.
- With follow-up.
Awareness of R . i
- 80 years or elderly. i, Intra-individual changes in cognition
Kaspar et al., Longitudinal N d 50.24% femal age-related Global cognition N N sonificant] iatod with
2022 [65] ongitudina on-random - 50.24% temale. change (DemTect) o es were not significantly associated wit
: - Mean age at (AARC-10) changes in AARC gains or losses.
baseline of 87 years
(sd =4.5)
- 822 participants.
- 65 years or elderly. . o .
Yuan et al., T - Cognitively healthy; Self—percgptlons Global cognition There was a 51gn1.f1.cant correlation
Longitudinal Non-random o of aging No Yes between cognition and SPA
2022 [66] 57.06% female. (MMSE)
 Mean age of 70 (B-APQ) (r=—0.175, p < 0.001).

(sd =7).
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Table 1. Cont.

Citation Design Sampling Sample SA Cognition Results
Views on aging
BASE (1990/93and  (OmPRte score Positive atitudes towards agin
Wahl et al., o 2017 /18 cohort); 512 o ase Speed of processing ostiive attluces 1o ? S asng
2022 [67] Longitudinal BASE participants. Mean discrepancy) (SDMT) correlated with speed of processing
ave of 7'7 Attitudes (r=10.23, p < 0.05).
& ‘ towards own
aging (PGCMS).
'. 16%)2—5(? rt;z;za;’;s. Reasoning (letter There was an association between
. VY . ung daily AARC losses and letter series
Mindfulness and - Living in the US. Awareness of series and
Zhu & - - . ot . scores (concurrent B = —0.09, lagged
. Anticipatory Coping - Without cognitive age-related item-number N . .
Neupert, Cross-sectional E . : . B = —0.09), but not with AARC gains.
veryday (MACE) impairment. change comparison) .
2021 [68] AARC gains or losses were not
study - Mean age of 64.65 (AARC-20) Memory (word .
(sd = 4.86) recall) related to either word recall or
. 56 30/_ fémaie number comparison.
. 6056 participant Awaffrieisc?f AARC gains and losses in cognition
] Cognit}i)jelyclf)eaaltks’l.y agceha';gee and AARC total losses predicted
762% female. (cognitive - Working memory mrorking memory and reasoning:
- Mean age of 66 AARC-50 (self-ordered search memor gn dr P nine but not &
years (sd = 7). subscale and and digit span) merenoro yS?xb'eci?\f:a eg r: dic(t)e d
Sabatini et al., . - 3111 participants AARC-10) - Reasoning orY: ) ge preciicte
Cross-sectional PROTECT . . . working memory. AARC gains in
2021 [36] were middle-aged Self-perceptions (grammatical e dict :
(51-65 years); 2473 of aging reasoning) © Cgﬁi‘;r:‘;;‘ :ﬁir;}iﬁglelfaozzoan 4
were in early old age (PGCMS) - Memory (paired lg 1d sub les but & tin th
(66-75 years) and 472 Subjective age learning) e:zlx}/,a(;lceiluolsc‘lﬂs?l%:asmulen(z)Ml%nRCe
were in advanced (composite score 1 . bsampre. -
old age (>76 years). of age osses in cognition predicted
= discrepancy) cognition in all subsamples.
- 933 dyads.
- 50 years or elderly.
- 50% female. Self-perceptions There was no significant association
Skoblow, Loneitudinal HRS - Mean age for CI)Jf a uli Memory (word between own or partner’s SPA and
2021 [69] & women of 63.91 (PG CgMg) recall) memory change at baseline or

(sd = 7.64). Mean age
for men of 66.77

(sd = 7.79)

follow-up.
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Table 1. Cont.

Citation Design Sampling Sample SA Cognition Moderator Covariate Results
Memory (word Elderly subjective age related to
recall, logic memory lower scores in episodic memory
and brave man (MIDUS d = 0.14; HRS d = 0.24) and
- 2549 participants history) speed-attention—executive (MIDUS
from HRS. No MCI Visuospatial d =0.25; HRS d = 0.33) in both
at baseline; 60% (constructional samples. Elderly SA related to lower
female. Mean age of Subjective age praxis and MMSE) fluency (d = 0.3) and visuospatial
Stephan, et al., o1 69.66 (sd = 7.36). (composite score Verbal fluency ability (d = 0.25) in HRS sample, and
2021 [70] Longitudinal HRS and MIDUS - 2499 participants of age (category fluency) No Yes the relationship between subjective
from MIDUS. No discrepancy) Speed-attention— age and episodic memory was
MCI at baseline; 54% executive (letter stronger for elderly participants
female. Mean age of cancellation, SDMT, (B = —0.04) and participants with
46.24 (sd = 11.25). TMT a and B, stop lower depression symptoms (B = 0.04)
and go) in HRS sample. After excluding
Reasoning (number participants with MCI, the
series) relationships remained significant.
Memory (word There was a direct effect of SA on
recall, logic memory episodic memory (b = 0.072, p < 0.01),
and brave man executive functioning (b = 0.062,
history) p <0.01), language (b = 0.07, p < 0.25)
Executive function and processing speed (b = —0.85,
. 993 participant (number series, p < 0.001) but not visuoconstruction
participants. - TMT-B and visual (b = 0.45, p > 0.05). Depression
- 65 years or elderly. Subjective age ; . o L
. ) . . reasoning) . mediated 26.39% of the association
Morris et al., . - Without dementia.  (composite score . ; Depression and oo
Cross-sectional HRS o Visuospatial . Yes between SA and episodic memory,
2021 [71] - 58.81% female. of age . chronological age o : L
. (constructional 32.26% for executive functioning,
- Mean age of 75.85 discrepancy) . o o
S praxis) 21.42% for language, and 23.35% for
(sd =7.49) . .
Speed of processing processing speed. However, after
(letter cancellation accounting for depression and
and backwards covariates, only the effects of
count) subjective age on language (b = 0.015,
Language (category p = 0.27) and speed of processing
fluency and naming) (b = —0.2, p = 0.005) remained.
- 526 participants. Views of aging i, .
- With follow-up. (PGCMS) _ General cognition did not
Schonstein - Age between 65 Subjective age Global cognition significantly improve the prediction
Longitudinal ActiFE Ulm . No Yes model for attitudes towards own
etal., 2021 [72] and 90 years at (composite score (MMSE) .
. aging (b = —0.04, p > 0.05) nor for
baseline. of age subjective age (b = —0.03, p > 0.05)
- 57% male. discrepancy) ubjective age (b = =015, p > B49).
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Citation Design Sampling Sample SA Cognition Moderator Covariate Results
Study 1: Self-perceptions of aging
correlated with cognition at T1
- Study 1: 3404 (r=0.15,p <0.001), T2 (r = 0.18,
participants; 50 years 3 . Memory (word p <0.001), T3 (r = 0.18, p < 0.001) and
Mariano et al., Loneitudinal HRS and DEAS or elderly. Self é)fearcizgtlons recall) No Yes in the cross-lagged model (b = 0.09,
2021 [73] & - Study 2: 4871 (PG(?M%) Speed of processing p < 0.001). Study 2: Self-perceptions
participants; 40 years (SDMT) of aging correlated with cognition at
or elderly. T1(r=0.18, p < 0.001) and T2 (r = 0.22,
p <0.001) and in the cross-lagged
model (Ax2 (1) = 25.52, p < 0.001).
- 6475 participants.
- Community- Elderly subjective age reported at
dwelling. Memory (word baseline predicted poorer memory
- 50 years or elderly. Subjective age recall) (B =—0.70, p = 0.02) and executive
Qiao et al., c - Living in UK. (composite score Executive function function (f = —1.56, p < 0.01) ten
2021 [74] Longitudinal ELSA - Without dementia of age (category fluency) No Yes years later after controlling for
at baseline. discrepancy) Cognitive decline covariates. Elderly subjective age was
- Not outliers in (self-reported) a risk factor for dementia (HR = 1.737)
subjective age after controlling for covariates.
(>3 sd).
- 6341 participants.
-65'years or elder.l Y- Subjective age Elderly subjective age participants
-Without dementia. . i, . :
Stephan et al., Longitudinal HRS . Excluding outliers (composite score Cognitive decline No Yes were more likely to present MCR at
2021 [75] & cmg of age (TICS) baseline (OR = 4.44) and to develop
on gait speed and di _
.k iscrepancy) MCR at follow-up (HR = 3.55).
subjective age.
- 57% female.
- PwD: 290
participants; 60 years
cgrrniifrlg},r— PwD scored lower on all subscales of
Kisvetrova - ) . - Attitudes to Cognitive decline AAQ: Psychosocial loss (p = 0.001),
Cross-sectional Non-random dwelling, diagnosed (MMSE) No Yes physical change (p = 0.001) and

etal., 2021 [76]

early-stage dementia.

- PwoD: 209
participants; 60 years
or elderly.

aging (AAQ)

psychological growth (p = 0.001).
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Citation Design Sampling Sample SA Cognition Moderator Covariate Results
- 3895 participants.
i éégO A110Ercigliis' Positive age beliefs (F = 122.68,
?ﬁi:s‘e’hfle ery p <0.001) and APOE €2 (F = 7.87,
Levy etal.,, o ) A Age beliefs Global cognition p = 0.005) predicted better cognition.
2020 [77] Longitudinal HRS roll\)zI:[gl}iz t EZSCC[;I;SE 8 (PGCMS) (TICS) No Yes The interaction of positive age beliefs
p .50 17037 female - and APOE ¢2 significantly predicted
. Mean ag"e £ 7107 cognition (F = 7.74, p = 0.005).
(sd = 6.76).
.' 6807325‘21-(?:151);2;15); There was a partial mediation effect
China Longitudinal - Completed MMSE Attitudes . ADLs and social since cognition Prechcted attitudes
Wang et al., . - . Global cognition towards own aging (b = 0.355) and
Cross-sectional Aging Social Survey and ATOA. towards own network (Lubben No - .
2020 [78] o . (MMSE) social support (b = 0.15), and social
(CLASS) - 46.3% female. aging (PGCMS) scale) . .
- Mean age of 69.82 support prech?ted attitudes towards
(sd = 7.54). own aging (b = —0.31).
- 6348 participants.
- Community- Agin Decreases in cognitive functioning
Hajek, Loneitudinal DEAS dwelling. satis%actgion Global cognition No Yes were associated with decreases in
: o female. satisfaction with agin =0.
2020 [79] & 50% femal (PGCMS) (SDMT) isfacti ith aging (3 = 0.002)
- Mean age of 65 after controlling for all covariates.
(sd = 10.6).
- Midlife age: 40 Participants with positive attitudes
years or elderly at towards own aging showed higher
Siebert et al baseline. Mean age Attitudes Global cognition cognitive ability in both midlife
2020 [80] i Longitudinal ILSE of 43.7 (sd = 0.92). towards own (SDMT, digit span No Yes (b =0.25, p < 0.001) and old group
- Old age: 60 years or  aging (PGCMS) and block design) (b =0.41, p < 0.001). After controlling
elderly at baseline. for covariates, this effect only
Mean age of 62.5. remained in the midlife group.
Elderly subjective age was negatively
.. associated with memory (r = —0.19).
) '630;)82?;2?5323'}7 There was an indirect effect of
- Complete measures.  Subjective age . subjective age on memory
. . Learning performance through learning
Shao et al., . - No multivariate (composite score Memory (word ) .
Cross-sectional Non-random . self-efficacy and Yes self-efficacy (b = 0.04). There was an
2020 [81] outliers. of age recall) . d I £ elderlv subiecti
- Mean age of 65.42 discrepancy) education (ad hoc) effect of elderly subjective age on
(sd = 5.60) ’ learning self-efficacy (b = 0.18) and an
.66 50/_ fémaie interaction of subjective age and

education on learning self-efficacy
(b =0.33).
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- 2621 participants. Subjective age Memory (word Reporting a more youthful subjective
Cerino et al., e - 55.51%female. (composite score recall) age was associated with better
2020 [82] Cross-sectional MIDUS - Mean age of 64.06 of age Executive function No Yes episodic memory (est.—0.10,
(sd = 11.15). discrepancy) (TICS) SE =0.02, p < 0.001).
- 513 participants. Subiecti Sub]gtc.tlvef aget.cor}relat(ecl_v(\)nlti
' o - 60 years or elderly. ubjective age - cognitive functioning (r = 0.14,
Choi et al,, . Dementia Literac o (composite score Global cognition p = 0.01). In the full adjusted model,
Cross-sectional Y - 55% female No Yes )
2019 [23] Survey . of age (MMSE) subjective age was a significant
- Mean age of 68.12
(sd = 5.65) ’ discrepancy) predictor of cognitive functioning
T (b =0.08, p <0.05).
- 4624 participants.
50 years or elderly Subjective age Subjective age correlated significantly
Segel-Karpas at baseline. (composit T Memory (word ith memory at t1 (r = —0.24
& Palgi, Longitudinal HRS - Normal memory at o p(f)s © score emo yu;/vo No Yes W< 0 OOT) © c}ll a - h —
2022 [46] baseline. ~ ofage reca p<0. and memory change
. No dementia or discrepancy) (r=—0.15, p < 0.001).
stroke at follow-up.
T1: 1001 After including covariables, more
artici a'nts Mean Fluid intelligence positive attitudes towards own aging
P f}gz 5 (' d=1) (digit span, SDMT baseline predicted less decline in
Aaigze 4099 -artisci _ant_;, Attitudes and block design) fluid intelligence in men
Siebert et al., s p p ’ Crystallized (BATOA =0.71, p < 0.001) and
Longitudinal ILSE Mean age of 66.6 towards own - . No Yes . o !
2018 [83] (sd = 1.1) aging (PGCMS) intelligence explained 57% of the variance.
T3 352 _art.ici. ants &g (information, However, it did not predict decline in
Mean f o of g 43 ’ similarities, and women (BATOA = 0.7, p > 0.05).
(sd % 12) ’ picture completion) Positive attitudes did not predict less
e decline in crystallized intelligence.
Direct effects showed that episodic
memory was significantly related to
Memory (word cross-sectional subjective age
- 3427 participants. Subiective age recall) (b = —0.42, p <0.01), and indirect
Hughes & - Complete data in (com] osite sc%)re Executive function effects indicated that social
Lachman, Longitudinal MIDUS two waves. IZ) f ace (digit span Social comparison Yes comparisons mediated it (b = —0.09,
2017 [84] - Mean age of 55.92 di 8 ) backwards, category
(sd = 12.19). iscrepancy

fluency, stop and go,
and number series)

k2 = 0.01). There were no significant
direct effects between longitudinal
changes of subjective age and
episodic memory or executive
function.




Healthcare 2023, 11, 3115

14 of 35

Table 1. Cont.

Citation Design Sampling Sample SA Cognition Moderator Covariate Results
Subjective age predicted immediate
) recall (3 = —0.08; p < 0.001), delayed
Responded to both recall (B = —0.07; p < 0.001) and
ELSA verbal fluency (f = —0.07; p < 0.001)
. Wave 4: 1'1 050 Memory (word at wave 4. Subjective age predicted
L e Subjective age 1 immediate recall (§ = —0.07;
Buggle, participants; 64.15% (composite score recall) p < 0.001), delayed recall ( = —0.07;
2 ¢ Longitudinal ELSA female, mean age of Verbal fluency No Yes NG Y
018 [85] 64.19 (sd = 8.57) of age (category fluency p < 0.001) and verbal fluency
. e discrepancy) (B =—0.08; p <0.001) at wave 7.
- Wave 7: 9666 and letter fluency) Loneitudinally. subiecti
articipants; 69.78% ongitudinally, subjective age was a
fe male mea/n aze of significant predictor of immediate
69 66,(sd -3 Og4) recall (f = —0.03; p < 0.001), delayed
’ e recall (B = —0.03; p < 0.001) and
verbal fluency ( = —0.01; p= 0.57).
- 4756 participants.
- 60 years or elderly Positive age beliefs were associated
at baseline. with lower risk of dementia in the
Levy etal,, o - No dementia at Age beliefs Cognitive decline total sample (RR = 0.81, 95% CI = 0.67,
2018 [36] Longitudinal HRS baseline. (PGCMS) (TICS) No Yes 0.97, p = 0.03) and in the APOE ¢4
- APOE score >0.8. sample (RR = 0.69, 95% CI = 0.50, 0.94,
- Mean age of 72 p =0.018).
years (sd = 7.19).
More negative ATOA at baseline was
related to higher risk of MCI or AD at
time 3 (b = 0.283, p < 0.05; OR 1.43).
There was a significant path from
ATOA to overall activity (b = 0.44,
- 260 participants. p < 0.001) but not from overall
- 60 years or elderly Coenitive declin activity to future cognitive status.
Siebert et al at baseline. Attitudes ( die(i)gnosiseoref((:)rnfal Leisure activit Adding cognitive leisure activity to
2018 [87] i Longitudinal ILSE - Cognitively healthy towards own neu%o svchological  and control beliZfs Yes the model weakened the direct effect
and without aging (PGCMS) as}s)egsment)g of ATOA on cognitive status (b = 0.19,

psychiatric disorders
at baseline.

p = 0.09). There was a significant path
from ATOA to external control beliefs
(b =0.17, p < 0.05) and external
control beliefs to cognitive status at
T3 (b =0.15, p <0.05) and a
nonsignificant effect from ATOA to
cognitive status (b = 0.18, p =0.08).
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Citation Design Sampling Sample SA Cognition Moderator Covariate Results
- After controlling for demographics,
.' :52633;;?;?332:18 ’ depression and physical health,
y ery: - o . subjective age was not related to
- No dementia at Subjective age Cognitive decline N p . .
Stephan et al., o1 baseline. (composite score  (diagnosis or formal likelihood of developing demgnha
2018 [38] Longitudinal NHATS . No subiective age of age netropsvchological No Yes (HR =1.11, p > 0.05). However, it was
1b) & . & psy 8 related in a subsample that excluded
outliers (>3 sd). discrepancy) assessment) developed durine the fi
- Mean age of 76 cases developed during the first year
(sd=72) after the baseline measures
e (HR =1.62, p < 0.05).
Aging satisfaction correlated with
vocabulary (r = 0.12, p < 0.001) and
memory (r = 0.15, p < 0.001), but it
] - Aging did not improve their predictive
) 6361‘32?52?53;51' satisfaction (ad Memory (word models (vocabulary: b = —0.004,
Tyrrell, Cross-sectional HRS }; 6% femnale ¥ hoc) recall) No Yes p = 0.37; memory: b = 0.001, p = 0.73).
2017 [89] - Mean ; o of 73’ 67 Aging Language Aging expectations correlated with
(sd —g6 58) ’ expectations (ad (vocabulary) vocabulary (r = 0.04, p < 0.001) and
e hoc) memory (r = 0.13, p < 0.001), but it
did not improve their predictive
models (vocabulary: b = —0.002,
p =0.11; memory: b = 0.000, p = 0.73).
Physical loss (r = 0.24, p < 0.001) and
personal growth (r = —0.17, p = 0.007)
- Baseline: were correlated with speed o
Baseline: 8198 lated with speed of
Seidler & ) Faﬂu‘lff' Self-perceptions Speed of pr in rpr(fessmc% at :;aselfln;, blilt tlhle
Wolff, Longitudinal DEAS 49(,)3/ (; u}f' of aging pee gD}fvﬁﬂceSS 8 No Yes ¢ OZS 2a§g()elzpa _S()(;?fby_s cg 0,; o8
2017 [22] ‘& lemare. (Age-Cog) ( ) (A =012,p =0.73;b =-0.03,
- Mean age of 62.56 p = 0.03) and personal growth
(sd = 11.93).

(Ax? =0.05,p = 0.83; b =0.03, p = 0.01)
on processing speed were equal
without significant loss.
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Citation Design Sampling Sample SA Cognition Results
- 5772 participants.
- 65 years or elderly - .
. An elderly subjective age at baseline
at baseline. . o
. No cognitive was related to an increased likelihood
im airrﬁent at Subjective age of dementia (OR =1.27, p < 0.001) and
Stephan et al., Longitudinal HRS llajaseline (composite score Cognitive decline cognitive impairment (TICS-m <12:
2017 [90] & No sub'ectiV.e age of age (TICS) OR =1.16, p < 0.001; TICS 7-11: OR
) 8 discrepancy) 1.15, p < 0.001) after controlling for

outliers (>3 sd).
- 59% female.
- Mean age of 73.69
(sd = 6.24).

covariates, time interval, and baseline
cognition.

Jaconelli et al.,

2017 [91]

Cross-sectional

Non-random

- Dementia group:
- France: 49
participants

diagnosed with
mild-to-moderate
dementia of

Alzheimer’s type

aged 73-93 years old

(MoCA:
mean = 15.96,
SD = 3.60).

- US: 30 participants

with dementia aged

77-82
years (MoCA:
mean = 10.70,
SD =5.11).
- Control group: 31
participants. No

dementia; 60 years or

elderly.

Subjective age
(composite score
of age
discrepancy)

Cognitive decline
(MoCA)

France: No significant difference in
subjective age between the dementia
and control groups after controlling
for covariates (F = 0.06, p = 0.80).
US: No significant difference in
subjective age between the dementia
and control groups after controlling
for covariates (F(1, 54) = 0.56, p = 0.46).
Both subsamples: No significant
difference in subjective age between
the dementia and control groups after
controlling for covariates (d = 0.03;
p>0.05).

Robertson &
Kenny,
2016 [92]

Cross-sectional

TILDA

- 4135 participants.
- 50 years or elderly.
- Community-
dwelling.

- No dementia,
antidepressants,

dementia medication

or stroke history.
- 53.4% female.
- Mean age of 62
(sd =8.7).

Self-perceptions
of aging
(B-APQ)

Global cognition
(MMSE and MoCa)
Executive function

(visual reasoning,

TMT-B and category

fluency)
Memory (picture
recall)
Attention (TMT-A)

Negative perceptions were a
significant predictor of global
cognition (B = —0.09, p < 0.05),
executive function (B = —0.12,

p < 0.001) and memory (B = —0.11,
p < 0.01) but not attention (B = 0.03,
p>0.05).
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Cross-sectional: Verbal fluency was
associated with positive control
(IRR = 0.38, p < 0.01) and negative
control and consequences
(IRR = —0.33, p < 0.05). Delayed

- 5896 participants. ) . s
50 years or elderly memory was associated with positive
th bascline control (IRR = 0.12, p < 0.01) and
. Communi . negative control and consequences
. ty (IRR = —0.21, p < 0.01). Immediate
No strol%e Verbal fluency memory was associated with timeline
Robertson Parkinson’s disease,  Self-perceptions (category fluency) co(xgs{? 1=1e;12é153(1€{1§ 9(())51),213 os<1t(1)v(§35)
Longitudinal TILDA MMSE < 18 or of aging Memory (word recall No Yes seq SO P,
etal., 2016 [93] . . positive control (IRR = 0.15, p < 0.05)
suspected dementia (B-APQ) and prospective .
at baseline or in the memory) and negative consequences and

control (IRR = —0.22, p < 0.01).
- Longitudinal: Positive control was
associated with animal naming in

intervening 2 years
between waves.

, Mitfa/"efi?géeﬁ wave 2 (B = 0.43, p < 0.001). Negative
(sd :g9 36) ' control and consequences were

associated with animal naming in
wave 2 (B=—0.51, p < 0.001).
Timeline was associated with the first
prospective memory task (IRR = 0.98,
p < 0.05).
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- Physical loss predicted changes in
cognitive performance in the
middle-aged group (T1—T2: -0.12,
p <0.01 and T3—T4: -0.12, p < 0.01)
and the old group (T1—T2: -0.17,
p <0.01; T3—T4: -.26, p < 0.05).
Cognitive performance only
predicted changes in physical loss in
the old group (T2—T3: -0.22,

‘ - p <0.05).
2545 middle-aged - Social loss did not predict changes
bl;?xlecelgir(;t;%g& in cognitive performance in the
Jung, 2016 [94] Longitudinal DEAS cars) Self-perceptions  Global cognition No Yes middle-aged group, but it did in the
g, g . 1{1 99 o4 of aging (PEAS) (SDMT) old group (T1—T2: -0.30, p < 0.01;
articipants (65 T3—T4: -0.40, p < 0.01). Moreover,
iars ofelderl ) cognitive performance predicted
Y Y)- changes in social loss in the old group

(T3 to T4: -0.51, p < 0.01).

- Continuous growth predicted
changes in cognitive performance in
the middle-aged group (T1—T2:.13,
p <0.01) and the old group (T1—T2:

0.23, p < 0.01). Cognitive performance
only predicted changes in continuous
growth in the middle-aged group
(T2—T3: 0.10, p < 0.05).
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A younger subjective age at baseline
was related to better immediate recall
(B =0.05,p <0.001), delayed recall
) . (B =0.05, p <0.001) and total memory
58323;;5@2;‘1“ at (B = 0.05, p < 0.001) at baseline, and
participan,ts with Subjective age with better immediate recall ( = 0.04,
Stephan et al., T complete data. (composite score Memory (word p <0.001), delayed recall (B =0.03,
Longitudinal HRS No Yes p < 0.01) and total memory (3 = 0.04,
2016 [95] - 50 years or elderly of age recall) L .
At baseline discrepancy) p < 0.001) longitudinally. Depressive
. No subjec tive. age symptoms mediated the association
tlier ](_ +3 dg) between subjective age and changes
OULIers (= o 8d). in immediate recall (f = 0.04,
p < 0.001), delayed recall ( = 0.05,
p <0.001) and total memory (3 = 0.08,
p < 0.001).
Hagood & -1518 participants Self-perceptions Negative self—per.cep tions of aging are
o - Memory (word related to reductions of memory over
Gruenewald, Longitudinal HRS - Age between 65 of aging No No . . i
2015 [96] and 99 (PGCMS) recall) time (B = —0.26; p < 0.001) after
’ controlling for covariables.
- 5824 participants at
T1. Subjective age Subjective age predicted correlated
Hiiliir et al., o - 50 years or elderly.  (composite score Memory (word with memory at baseline (r = —0.31;
2015 [97] Longitudinal HRS - 58% female. of age recall) No No p < 0.01) but did not improve the
- Mean age of 64.27 discrepancy) predictive model (b = —0.01, p > 0.01).
(sd =9.9).
- 275 participants.
- 75 years or elderly. - -, 1
" No recent Subjective cognitive age correlated
hospitalization with attention (r = 0.12, p < 0.01),
ps troke ! Attention (TMT-A) executive function (r = 0.18, p < 0.01),
Population-based and rdi ! lar Subiecti Executive function speed of processing (r = —0.29,
. Inspiring Potential cardiovascuia ubjective age (TMT-B) p <0.01) and memory (r = —0.25,
Ihira et al., . ity f 1d-old disease, diabetes, (composite score dof ; - hvsical
2015 [98] Cross-sectional Activity for Old-o osteoporosis of age Speed of processing No Yes p < 0.01). Subjective physical age only
Inhabitants dementia ! discrepancy) (SDMT) correlated with speed of processing
(PIPAOI) study depression ,or pancy Memory (word (r=—0.25, p < 0.01). Word list score
sc}ﬁzo hre;lia recall) was a significant predictor of
.59.1° /pfemale. subjective cognitive age (OR = 1.26,
- Mean age of 80 p=003).

(sd =4.1).
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- 301 elderly adults. .
o . . There was no correlation between
Chasteen et al., . - 63.78% female. Views of aging Memory (word - -
Cross-sectional Non-random No No views of aging and memory
2015 [99] - Mean age of 71.13 (ARS) recall)
(r=-0.07, p>0.05).
(sd =7.4).
Fluid intelligence correlated with the
Fluid intelligence psychosocial loss (r = —0.13, p < 0.001)
(letter number, digit and physical change (r = 0.127,
. 1091 participants span backwards, p < 0.001) subscales of the AAQ. Fluid
Shenkin et al., Longitudinal Lothian Birth Cohort ) Cofnmunlig o Attitudes to matrix reasoning, No Yes intelligence did not predict scores of
2014 [100] & (1936) dwellin ty aging (AAQ) block design, SDMT psychosocial loss (b = —0.014,
& and symbol search) p > 0.05), physical change (b = 0.068,
Global cognition p > 0.05) or psychological growth
(MMSE) (b =0.009, p > 0.05) subscales of the
AAQ.
- Subjective age correlated
significantly with episodic memory
- 1368 participants. (r = 0.06, p < 0.05) and execu?lveA
function (r = 0.06, p < 0.05). Subjective
- 50 years or elderly Memory (word Lo .
. age was a significant predictor of
at baseline. N recall) o .
. Subjective age - . . episodic memory (b = 0.05, p < 0.05)
- Without . Executive function Body mass index : .
Stephan et al., 1 . (composite score . . and executive function (b = 0.05,
Longitudinal MIDUS neurological (digit span and physical Yes - .
2014 [101] - of age 4 p < 0.05). BMI partially mediated the
disorders. di backwards, category function . . S
o iscrepancy) relationship between subjective age
- 76% female. fluency, stop and go, d episodi indi o
‘M £59.95 d b . and episodic memory (indirect effect
ean age of 59. and number series) b = 0.07). Physical activit tiall
(sd = 6.73). = 0.07). Physical activity partially

mediated the relationship between
subjective age and executive function
(indirect effect b = 0.02).
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1A and 1B: Own

. sample
Cross-sectional ple,

non-randomized.

1C: MIDUS

- 1A: 47 participants.

Scores equal to or
higher than 26 at
MMSE,; 65 years or
elderly; 53.17%
female. Mean age of
71.4 (sd =7.1).

- 1B: 78 participants.
Scores equal to or
higher than 26 at
MMSE,; 55 years or
elderly. Mean age of
59.87 (sd = 4.21).
-1C: 3228
participants; 54.3%
female. Mean age of
55.92 (sd = 12.16).

Subjective age
(composite score
of age
discrepancy)

Memory (word
recall)
Language
(vocabulary)
Speed of processing
(lexical decision and
backwards count)
Working memory
(digit span and digit
span backwards)
Verbal fluency
(category exemplar
and category
fluency)
Reasoning (number
series)
Attention
(backwards count)

1A: No correlations between
subjective age and cognitive
indicators after controlling for
chronological age. Applying
bootstrap, it was correlated with
recall (r = 0.11, p = 0.00), vocabulary
(r=0.07, p = 0.03), category fluency
(r=—-0.13, p = 0.00), F-A-S
perseverative errors (r = —0.09,
p =0.01) and category fluency
perseverative errors (r = —0.11,
p = 0.00).
1B: Baseline subjective age was
correlated with reasoning ability after
controlling for chronological age
(r=—-0.26, p = 0.02). Applying
bootstrap, subjective age correlated
with processing speed (r = 0.07,
p = 0.03), reasoning ability (r = —0.14,
p = 0.00), category fluency (r = —0.10,
p =0.00), LDT prediction (r = —0.13,
p = 0.00), reasoning ability prediction
(r=0.13, p = 0.00) and vocabulary
prediction (r = —0.14, p = 0.00).
1C: Baseline subjective age correlated
with immediate recall (r = —0.09,

p =0.00), delayed recall (r = —0.09,
p = 0.00), the proportion of forgotten
words between the two recall tests
(r=0.05, p = 0.03), processing speed
(r = —0.06, p = 0.00), working memory
(r=—0.06, p = 0.01), reasoning ability
(r=—0.05, p = 0.03) and category
fluency (r = —0.07, p = 0.00).
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Table 1. Cont.

Citation Design Sampling Sample SA Cognition Moderator Covariate Results

- 1st hypothesis: 395
participants.
Community-
d;/vaihor%. ﬁ Ll;;sl’;fj After controlling for covariates, there
}28 6% female Mean’ was a link between age stereotypes
age of 45 years at Age stereotypes ar_w(l) ?:néof};;:}f;tt;rﬁfefs:d;g'fﬁé
baseline. (PGCMS) Memory (picture p =% d=
BLSA - No Yes participants aged. Moreover, there
- 2nd hypothesis: 87 Self-relevance recall) ionifi - ;
articipants. (ad hoc) was a significant interaction between
};\/I easure of age stereotypes and self-relevance on
self-relevance; 40 memory (B = —31.10, p = 0.0002,
years or elderly; d=37).
31.03% female. Mean
age of 53 years at
baseline.

Levy etal.,, o
2012 [103] Longitudinal

- 40 participants.
- With no history of
head trauma,
cerebral vascular
accident, alcohol . Self-perceptions of aging did not
abuse, use of Self-perceptions M . . _

L . emory (paired predict total related (p = 0.718) nor
medications or use of aging learning) No Yes total unrelated (p = 0.544) word pairs
of anesthesia in the (PGCMS) & r’; c_aH. p

previous year. ’
- Cognitively healthy.
- 55% female.
- Mean age of 71.25
(sd =1.39).

-PwD: 56
participants. Mild
dementia.

Douglas Hospital
Longitudinal Study of
Normal and
Pathological Aging

Sindi, .
2014 [104] Cross-sectional

. - PwoD: 84 . . . There were significant differences in
Trigg et al., . . ] Attitudes to Cognitive decline )
2012 [105] Cross-sectional Non-random participants; 60 years ing (AAQ) (MoCA) No No the psychosocial loss subscale of the
or elderly. aging 0 AAQ (t=3.56,p < 0.01).
Community-

dwelling.

Cognitively healthy.




Healthcare 2023, 11, 3115

23 of 35

Table 1. Cont.

Citation Design Sampling Sample SA Cognition Moderator Covariate Results
Aging self-perceptions were not
Reasoning (block related to speed of processing
design, spatial (Es =0.02, p > 0.05), memory
- Middle-aged: 501 capacity and picture (Es = 0.02, p > 0.05) or reasoning
participants. Mean Self-perceptions completion) (Es =0.00, p > 0.05) in the
Paggi et al., . age of 44.2. percep Speed of processing middle-aged sample. Aging
Cross-sectional ILSE of aging No No .
2011 [106] - Elderly: 499 (PGCMS) (D2, SDMT and self-perceptions were related to
participants. Mean connect the numbers) memory (Es = 0.07, p < 0.05) and
age of 62.9. Memory (digit span, reasoning (Es = 0.09, p < 0.05) in the
word recall and elderly adults sample, but processing
picture recall) speed did not mediate this
relationship.
- 1345 participants. There was a mgmﬁcapt difference in
the estimated marginal means of
- 60 years or elderly. - .
Wi o Subjective age MMSE among 4 quartile groups after
- Without cognitive . . . - _
Lee & Hong, . . . (composite score Global cognition controlling for covariates (F = 13.122,
Cross-sectional Non-random impairment. No Yes L
2010 [107] . 74.02% female of age (MoCA) p < 0.0001). Subjective age was
e ) discrepancy) associated with general cognition in
- Mean age of 75.8 he elderly after adiusting f
(sd = 6.2) the elderly atter adjusting for
e covariates (b = 0.116, p < 0.0001).
- MIDUS: 4955
participants at Subjective age
follow-up; 53.34% (composite score
female. Mean age of of age The young feel age group obtained
Murphy, 1 55.45 (sd = 12.44). discrepancy) Global cognition higher scores in cognition (F = 17.09,
2009 [108] Longitudinal MIDUS and BOLOS - BOLOS: 151 Look age (BTACT) No Yes p < 0.001) when compared with the
participants at (composite score same and old feel age group.
follow-up; 38.41% of age
female. Mean age of discrepancy)
46.57.
- There was a significant correlation
- 90 participants. . .
. between views of aging and memory
- From the American )
. in the old group (r = 0.49, p < 0.01).
deaf, American . .
. The direct path between views of
Levy & Langer M:ierflgrrzg érlljna Attitudes to Memory (picture aging and memory was significant
o4 el Cross-sectional Non-random L ) . recall and paired No Yes (ES = —0.31, p < 0.001). The direct
1994 [109] - Participants were aging (FAQ) 1 . i
earning) path between positive culture and
45 young adults e
i memory was not significant (p > 0.05).
(mean age = 22) and The direct paths between age and
45 elderly adults P 8

(mean age = 70).

memory and age and positive age
views were not significant (p > 0.05).
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3.2. Participant Characteristics and Sampling

Regarding publication type, forty-nine of the studies included were articles, three were
conference abstracts reported in scientific journals, three were master theses, three were
PhD theses, and one was a poster. In terms of design, 35 publications were longitudinal,
and 25 were cross-sectional. One of the publications followed a micro-longitudinal design
with a duration of nine days and was considered cross-sectional in this review. Only seven
studies reported specific analyses regarding differences between age subsamples. Quality
assessment was made for all publications included, available in Supplementary Material
Data S2. Fifty-three studies were rated as high quality and six as moderate quality. There
were no publications rated as low quality.

The majority of studies (44) took data from representative databases for the elderly
population, such as the Health and Retirement study (15), the Midlife in the United States
study (six), the Interdisciplinary Longitudinal Study of Adult Development (five), the
German Aging Survey (four), the Irish Longitudinal Study on Ageing (three), the English
Longitudinal Study of Ageing (two), the PROTECT study (two), the Lothian Birth Cohort
(one), the Activity and Function in the Elderly in Ulm (one), the Baltimore Longitudinal
Study on Aging (one), the China Longitudinal Aging Social Survey (one), the Ageing in
Spain Longitudinal Study (one), the National Health and Aging Trends Study (one), the
Norwegian Survey of Health and Ageing (one), the Study on Global AGEing and Adult
Health (one) and their own random and representative sample (one). Others employed
data sources with a somewhat lesser degree of representation (one), such as the Dementia
Literacy Survey (one), the Douglas Hospital Longitudinal Study of Normal and Pathological
Aging (one), the Mindfulness and Anticipatory Coping Everyday study (one), the Subjective
Cognitive Decline study (one) and the Population-based and Inspiring Potential Activity
for Old-old Inhabitants study (one). Moreover, there was a proportion of publications that
employed convenience samples (nine). One study combined a convenience sample with
data from the Midlife in the United States study.

3.3. Effect of Subjective Aging on Cognition

The most frequent combination was the analysis of the link between subjective age
and memory (16), followed by self-perceptions of aging and memory (9), subjective age
and global cognition (6) and subjective age and executive functions (6).

From the 59 studies included in this review, 48 reported results for the relationship
between subjective aging and objective cognition, 9 reported results for the link between
subjective aging and cognitive decline and 2 reported analyses regarding subjective age
and both cognitive function and decline.

A total of 42 studies that examined subjective aging and cognition reported at least one
significant result supporting the hypothesized relationship, whereas 8 did not report any
analysis that yielded a significant link. From these 43 studies, 25 reported significant results
in all their main analyses, and 18 studies showed mixed results. Three studies reported
differences regarding the subjective aging constructs and /or subdimensions employed, two
in relation to cognitive domain differences and four due to the combination of both. Three
studies reported mixed results after including covariables and mediators in their analysis,
and one because of the combination of subjective aging dimensions and the inclusion of a
mediator variable. There was also variability due to subsample analysis; one study reported
it combined with covariate effects, one combined with subjective aging constructs and
dimensions and two combined with cognitive domains. Additionally, one study reported a
relationship in cross-sectional analysis that did not replicate longitudinally.

Analyzing the results obtained for specific combinations of subjective aging constructs
and cognitive domains, the most replicated link found was between subjective aging and
memory, with 15 out of 16 studies reporting a significant effect. A complete description
of combinations of subjective aging and cognitive constructs and the results obtained are
shown in Table 2.
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Table 2. Cognitive domains studied by subjective aging construct.
Cognitive Subjective Aging Construct
Domain ubj ging u
Awareness
Subjective Attitudes of Age- . Views of Aging Sat-  Age Stereo- Aging Ex-  Age Identi-
Age SPA ATOA to Aging Related Age Beliefs Aging isfaction types pectations fication Look Age
Change
Memory 16 (15) 9 (6) 1(1) 3(2) 1(0) 1(0) 2(1) 1(0) 1(0)
Global
cognition 6 (3) 6 (5) 2(2) 3(2) 3(1) (1) 1(0) 1(D) 1(0)
Cognitive
decline 4(3) (1) 2(2) 2(2)
Speed of
o 309) 3(1) 1(1) 1(0)
Executive
functions 6 ) 1
Reasoning 3() 2(1) 3(3)
Attention 2(1) 1(0)
Language 2(1) 1 (0) 1(0)
Fluid
intelligence 1) 2 1@
Crystallized
intelligence 1O 20
Visuospatial 2(1)
Working
memory 2(2) 1(0) 1(1)
Verbal
fluency 30 1)
Speed-
attention— 1(1)
executive
Total 50 (35) 26 (16) 8(5) 7 (6) 10 (7) 3(3) 3(0) 3(1) 2(1) 2 (0) 1(0) 1(0)

Note: Each cell reports the number of studies that analyzed the combination of subjective aging and cognitive domains, and the number of positive results is in brackets. Subjective aging
constructs and cognitive domains are reported as in the original studies. SPA: self-perceptions of aging, ATOA: attitudes towards own aging. For a comprehensive review of subjective
aging constructs, see Diehl & Wahl (2010) [30].
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3.4. Cognitive Domains and Measures

Most studies examined one (39) or two (13) cognitive constructs; it was rare to find
reports that explored three or more cognitive variables at the same time (eight). Memory
was the most common cognitive domain studied, being included in 29 reports, followed by
global cognition (17) and cognitive decline (11). Word list recall (24) was the most frequent
memory measure, the MMSE (8) for global cognition, and the TICS (6) for cognitive decline.
Seven studies examined speed of processing, seven executive functions, six reasoning, four
verbal fluency, four attention, three language, three fluid intelligence, two crystallized intel-
ligence, two visuospatial abilities, two working memory and one a composite of processing
speed, attention and executive functions. A complete description of cognitive domains can
be found in Table 3, which accounts for considerable variability in the measures employed.

Table 3. Cognitive domains and measures.

Domain

N of Studies Included Measure N of Times Employed

Memory

Global cognition

Cognitive decline

Speed of processing

Executive function

29
Word recall
Picture recall

Brave Man
Digit span

Paired learning

Prospective memory task
Logical memory

N
=

—_ =R = N

17
MMSE
SDMT
TICS
Digit span
MoCA
Self-ordered search
Grammatical reasoning
BTACT
Block design
DemTect

—o = = = NN N W

11
TICS
MMSE
Diagnosis or formal neuropsychological
assessment
MoCA
Self-reported

== N W

SDMT
Backwards count
TMT-A
Letter cancellation
D2

=== N O

Category fluency
Number series
TMT-B
Number series
Digit span (backwards)
Stop and go
TICS
Visual reasoning

== NN W W W
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Domain N of Studies Included Measure N of Times Employed
Reasoning 6
Number series 3
Block design 1
Spatial capacity 1
Picture completion 1
Grammatical reasoning 1
Letter series 1
Number comparison 1
Verbal fluency 4
Category fluency 4
Letter fluency 1
Attention 3
TMT-A 2
Backwards count 1
Language 3
Vocabulary 2
Naming 1
Category fluency 1
Fluid intelligence 3
SDMT 3
Block design 3
Digit span (backwards) 1
Digit span 1
Letter-number 1
Visual reasoning 1
Symbol search 1
Crystallized intelligence 2
Information 2
Similarities 2
Picture completion 2
Visuospatial 2
Constructional praxis 3
Visual reasoning 1
Working memory 2
Digit span 2
Self-ordered search 1
Digit span (backwards) 1
Speed-attention—-executive 1
Letter cancellation 1
SDMT 1
TMT-A 1
TMT-B 1
Stop and go 1

3.5. Subjective Aging Constructs and Measures

There was a high variability in subjective aging constructs and measures employed.
Overall, 49 studies examined only one subjective aging construct, whereas 8 explored
two constructs, 1 studied three variables, and 1 studied four variables. The most frequent
construct was subjective age (26), followed by self-perceptions of aging (15), attitudes
towards own aging (6), attitudes to aging (5) and awareness of age-related change (5). Aging
satisfaction and age stereotypes were included in two studies, and aging expectations, age
identification and look age were each examined in only one study.

Regarding the measures employed, all the studies that included subjective age (26)
employed a composite score based on the age felt and the participant’s age, although this
measure was also employed in one study to measure views of aging. The second-most
used measure was the unidimensional PGCMS (19), which was employed to evaluate
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attitudes towards own aging (seven), self-perceptions of aging (seven), age beliefs (three),
satisfaction with aging (one), age stereotypes (one) and views on aging (one). Concerning
multidimensional measures, the studies (six) that employed a variant of the AARC ques-
tionnaire studied awareness of age-related except for one, the studies (four) that employed
any APQ variant measured self-perceptions of aging, and the studies (three) that used the
AAQ explored attitudes to aging. One study studied self-perceptions of aging by using
PEAS, and another by employing Age-Cog. One study used an ad hoc measure for age
identification, and one used an ad hoc measure for look age.

Ten out of eleven studies that explored the link between subjective aging and cognitive
decline reported at least a positive result in the expected direction. Seven showed positive
results in all their main analyses, whereas three of them obtained mixed results because
of covariates and mediators (one), differential effects between subjective aging constructs
(one) and subsample variability (one).

3.6. Moderator Variables

Only nine studies included a moderation or mediation analysis. Seven studies that
explored objective cognition included it, with a high variability in the constructs selected.
Two studies included physical activity and depression. Activities of daily living, self-rated
health, loneliness, smoking, alcohol consumption, social network, ageism, body mass index,
learning self-efficacy, education, biomarkers, and social comparisons were each analyzed in
one study. The only study regarding cognitive decline included leisure activity and control
beliefs as moderators.

4. Discussion

Maintaining healthy cognition and reducing the incidence of cognitive impairment
have become increasingly important due to population aging [110]. This systematic review
offers a synthesized view of the role of subjective aging on cognition and cognitive decline.
There is a growing body of studies in this field, with 59 studies identified that were mostly
published in the last ten years. The majority of results indicate a significant relationship
between these constructs. More-positive self-perceptions of aging, younger subjective age
and positive attitudes towards own aging are related to better cognition and reduced risk of
developing cognitive decline or dementia. Moreover, there was consistency among reports,
such as the link between memory and subjective age and self-perceptions of aging on global
cognition. However, there were major sources of variation that need to be considered.

The first specific aim was to examine possible differences between subjective aging
constructs. In this regard, most reports examined subjective age, a construct that reflects
a discrepancy between felt age and chronological age. Even as this measure has been
employed systematically in this field of study and is a significant predictor of cognition [20]
and health and longevity [31], its unidimensional nature might reflect an oversimplified
picture of subjective aging that does not account for variation regarding representation
content [36]. In this sense, several studies were identified that employed a multidimensional
construct, such as attitudes towards own aging and self-perception of aging, which might be
best suited to accounting for the complexity of this link. Additionally, some of these studies
reported mixed results due to differential predictions and relationships, depending on the
subscale employed. For example, in the case of awareness of age-related changes, Voelkner
& Caskie [55] reported a link between cognitive losses and total losses but not of cognitive
gains or total gains on memory, Zhu & Neupert [68] showed that total losses but not total
gains are related to reasoning and Sabatini et al. [36] reported that cognitive losses and
total losses but not gains were related to working memory. In the case of self-perceptions of
aging, Robertson et al. [93] indicated that positive control and negative control are related
to verbal fluency, whereas the timeline subscale was associated with prospective memory.
This effect may also interact with chronological age, as Jung [94] pointed out that the social
loss dimension of self-perceptions of aging predicts cognition only in a subsample of elderly
adults, and Sabatini et al. [36] indicated that the cognitive gains dimension of awareness of
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age-related change predicted working memory and reasoning only in middle-aged and
young old participants. All this evidence leads to the notion that some dimensions are best
suited to accounting for certain effects on cognition.

Another objective was to identify the measures employed to address multidimensional
constructs of subjective aging. Whereas some studies employed complex questionnaire
measures, there was a high number of reports that employed the PGCMS for this task. It
has been pointed out that this scale might not be best suited because of its unidimensional
nature and unspecific item content [37]. Moreover, there was a significant variability
regarding the construct measured, having been employed to explore attitudes towards
own aging, self-perceptions for aging, age beliefs, satisfaction with aging, age stereotypes
and views of aging. In order to increase the clarity and specificity of the umbrella concepts
under the term of subjective aging and to better operationalize the measures employed,
it is relevant to reduce this variability and commence using validated scales that respect
the dimensionality and content of the constructs. Therefore, we recommend the use of the
PGCMS only when assessing morale from a unidimensional point of view and the use of
well-established questionnaires such as the APQ and the AARC for subjective aging.

The third aim was to examine variation regarding the cognitive constructs evaluated.
Some of them seem to not replicate to the full extent along the reports, such as subjective age
on global cognition and self-perceptions of aging on memory. Examination of studies that
included more than one cognitive domain also revealed mixed outcomes; self-perception
of aging seemed to predict executive function and memory, but not attention [92], and
subjective age predicted memory but not executive function [82]. There can be several
reasons for this variation. First, there is substantial variability in the neuropsychological
measures used to assess cognition. For instance, executive functions were measured by
the single use or combination of nine tasks that might reflect very distinct subcomponents,
from category fluency to working memory and reasoning. This reasoning might also apply
to language since it was operationalized with vocabulary, naming and fluency tasks that
differ in the processes involved. A more salient case is global cognition, which included a
variety of 10 tasks, the most common of which was the MMSE. As it has been pointed out,
this measure might not be best suited to addressing the variability of normal cognition since
it only captures modest age-related changes when compared to other neuropsychological
tasks [111]. Therefore, we suggest that a more process-based approach may be beneficial
for this field since it permits accounting for specific subcomponents of cognition and uses,
to a lesser extent, a general construct such as global cognition. A second source is the
covariates controlled in statistical analysis. For example, Morris et al. [71] found that
subjective age predicted memory, executive function, language and speed of processing but
that the effect after including depression only remained significant for language and speed
of processing. In this regard, it is especially important to include and statistically control
potential confounding variables. Finally, there might be an interaction with age. Some of
the reports found differences when analyzing age subsamples on global cognition [80,94],
working memory [36], memory, reasoning [36,106] and speed of processing [106]. This
suggests that subjective aging might affect specific cognitive domains more profusely
depending on the sample age, especially if it matches the neurotypical cognitive trajectories.

This review has several limitations. The inclusion of both cross-sectional and longitu-
dinal designs encompasses a great amount of available evidence, but the latter are more
appropriate for drawing conclusions about cause and directionality. Even if the inclusion
of high-quality cross-sectional designs is valuable for examining the relationship between
subjective aging and cognition, their results are to be carefully interpreted. Moreover, it
does not offer a meta-analytic approach to better understand the effect sizes.

We suggest that future studies focus on longitudinal designs that include measures
with strong psychometrical properties to measure subjective aging. In this regard, efforts
could be directed to extending the evidence about questionnaires that have shown promise,
such as the AARC and the APQ, and to avoiding using others that cast doubts, such as
the PGMCS. Additionally, it might be of special interest to examine the differential effects
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of such constructs on cognition and whether some of them show stronger associations.
Regarding cognition, we suggest a more detailed and process-based neuropsychological
approach that employs sound tasks for specific cognitive domains or systems. Therefore,
employing ad hoc measures or screening tools of general cognition is to be avoided. This
process-based approach also needs to account for the specific domain that is more salient
in each neuropsychological task. For instance, the picture completion task might be better
suited to assessing selective attention rather than reasoning. Additionally, it is of special
interest to increase the available evidence for some domains that are key for adult cognition
and are underrepresented in the studies included, such as speed of processing, visuospatial
abilities and working memory. This proposal also applies to cognitive decline and dementia,
being relevant to ensuring that the selection of participants of this population or the splitting
of a sample between people with and without cognitive decline follows the international
criteria. Finally, we recommend including potential moderators for this relationship since
only nine studies directly addressed it, and there was high variability in the moderator
variable included. It is relevant to replicate the available evidence of studied moderators
such as ageism [55], depression [71], loneliness [62], leisure activities [87] and activities of
daily living and social network [78], and also to include other relevant variables such as
optimism [17].

5. Conclusions

Subjective age is a relevant variable when predicting and explaining cognition and
cognitive decline in old age. More-positive self-perceptions and attitudes towards own
aging and a younger subjective age are related to better cognition and lower risk of cognitive
decline. However, several variation issues need to be addressed in future research. It is
important to create evidence for each of the umbrella terms included under subjective
aging since they might affect cognition differentially. Moreover, these constructs need to be
measured with psychometric questionnaires with solid evidence about their content and
structure validity, and the same scale should not be used for different constructs. A more
precise and process-oriented neuropsychological approach may be of great benefit since
the measure selection and the sample age are potential sources of variation. Additionally,
it is important to increase the evidence regarding key cognitive domains for the elderly
population, such as speed of processing and working memory. Finally, it is relevant to
identify and test potential moderators in this relationship to better understand the pathways
implicated.
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