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Abstract

Subjective cognitive complaints (SCCs) are being increasingly recognized as a preclinical phase of dementia. Thus, SCCs may represent
a “promising” stage for planning and implementing preventive interventions aimed at reducing the incidence of cognitive disorders. The
aim of the present study is to present and discuss the available evidence coming from clinical trials adopting cognitive interventions in
individuals with SCCs. A systematic review of literature was conducted to evaluate the available trials testing nonpharmacological
cognitive interventions for the prevention of dementia in subjects with SCCs. Six studies were included in the present study. Overall,
most interventions showed to objectively improve cognitive performance in subjects with SCCs. A relevant heterogeneity was found
concerning their characteristics and feasibility. Conversely, there is a current lack of evidence in the literature about the efficacy of

nonpharmacological cognitive interventions for preventing dementia or cognitive impairment.
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Introduction

Subjective cognitive complaints (SCCs) are defined as self- or
informant-reported cognitive disturbances occurring in the
absence of objective signs and known underlying pathological
conditions." Despite being heterogeneously defined and
assessed,” the concept of SCCs has growingly attracted clinical
and research interest in the field of dementias and cognitive dis-
orders for several reasons. First, SCCs represent a common
condition in the general population. Their prevalence has been
estimated as ranging from approximately 25% to over 50%
depending on the studied populations, settings, and adopted
definitions.> Second, although with some conflicting results,
SCCs are generally indicated as a potential risk factor for sub-
sequent onset of cognitive impairment and dementia, including
Alzheimer’s disease (AD). In fact, in a recent review of the lit-
erature performed on this topic, 10 of the considered 15 long-
itudinal studies showed SCCs as predictive of cognitive
decline or dementia.* In this context, SCCs have been proposed
as a possible preliminary stage of the natural course of AD,
anticipating by approximately 15 years the subsequent onset
of “mild cognitive impairment” (MCI).’ Different from SCCs,
MCl is characterized by the presence of objectively measurable
cognitive deficits in the context of preserved functional
independence.®’ More than 50% of the patients with MCI pro-
gresses to dementia within 5 years.® Thus, SCCs may represent
the initial manifestation of a departure from normality in the
cognitive domain of the older person’s health status.

Consistently with this hypothesis, a neurobiological substratum
has been attributed to SCCs that are shown to be associated
with smaller hippocampal® and entorhinal cortex'® volumes
as well as with the apolipoprotein E 4 allele'"' (as typically
observed in AD).

To date, interventions aimed at positively affecting the pro-
gression of cognitive decline to dementia largely failed, even
when implemented in patients with MCI.'? Moreover, taking
into account that available treatments for dementia have only
shown a moderate short-term symptomatic effect without any
disease-modifying efficacy,'® the need of developing alterna-
tive preventing strategies becomes urgent. Such priority is also
related to the relevant burden that cognitive disorders impose to
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public health."*'> Thus, a growing consensus has been reached
which indicates SCCs as a “promising” stage for planning and
implementing preventive interventions with the aim of reduc-
ing the incidence of cognitive disorders.'” In this regard,
dementia preventive trials are increasingly enrolling individu-
als with subjective complaints as target populations.'®'”

The implementation of preventive strategies requires spe-
cific adaptations, mainly due to the larger population to tar-
get. Being applied to the general population (or, better, to
subjects at higher risk of experiencing the disease), cost
effectiveness and feasibility on a large scale becomes key
factors to evaluate the possible interventions to test and/or
implement. In this context, behavioral and nonpharmacologi-
cal protocols become of special interest. Interestingly, these
interventions have shown to attenuate the risk of cognitive
impairment in healthy older persons'® and improve global
cognitive functioning in patients with MCL'*'® Moreover,
several prospective studies have found that participating in
mentally stimulating activities is associated with a reduced
risk of developing AD.?® The efficacy of such preventive
interventions has been explained by a possible improvement
of cognitive reserve®! and plasticity.”

A systematic review and meta-analysis aimed at examining
available evidence on the efficacy of nonpharmacological
interventions for individuals with SCCs was recently pub-
lished.! Overall, the authors noted a generally low methodolo-
gical quality of available trials in the field. Moreover, the tested
interventions were found to be differently effective at improv-
ing both subjective and objective cognitive performance. Nev-
ertheless, a possible limitation of the review was that it also
included randomized controlled trials not explicitly or specifi-
cally targeting SCCs but recruiting healthy older persons and
volunteers wishing to improve their cognitive performance.
Such inclusion determined a heterogeneity of the included sam-
ples characteristics and partially limited the interpretation of
findings. Individuals with SCCs are being increasingly consid-
ered at higher risk of cognitively declining than noncomplai-
ners. Moreover, it is well established in the field of cognitive
disorders and dementia preventive trials that the enrollment
of healthy volunteers may produce a selection bias during
recruitment leading to the selection of healthier and more edu-
cated participants.'” This may limit the external validity of the
study results.

The aim of the present study is to present and discuss the
available evidence coming from clinical trials adopting non-
pharmacological cognitive interventions in persons with SCCs.
In order to facilitate the translation of research results into a
clinical friendly message, 3 main questions are specifically
considered in the evaluation of available evidence.

1. Which is the design of the intervention aimed at improving
cognition and/or preventing dementia in subjects with
SCCs?

2. Was the adopted intervention effective at objectively
improving cognitive performance and/or preventing
dementia and cognitive impairment?

3. Is the adopted intervention feasible and apparently easy to
implement?

Methods

Identification and Selection of Studies

Figure 1 shows the flowchart of the process leading to the
selection of the articles of interest for the present review. We
performed a literature search using MEDLINE (updated to
March 15, 2012) with the alternative key words “cognitive
complaints,” “memory complaints,” and “subjective cogni-
tive impairment.” First, only articles in English were retained.
Second, only clinical trials were selected.

After prescreening, the remaining articles were singularly
evaluated according to the following inclusion criteria: (1)
recruitment of only subjects with SCCs, defined as cognitive
disturbances occurring in the absence of known pathological
conditions and/or objective cognitive impairment; (2) evalua-
tion of the efficacy of nonpharmacological interventions; and
(3) adoption of at least 1 outcome measure assessing cognitive
performance and/or dementia incidence.

Exclusion criteria were (1) recruitment of patients with
objective cognitive impairment (eg, dementia, MCI); (2)
enrollment of healthy older persons without SCCs but simply
wishing to improve cognitive performance and/or preventing
the occurrence of cognitive impairment.

b

Data Extraction

For each study retained for the present review, authors abstracted
the following data: number of participants, demographic charac-
teristics of the samples, study design, characteristics of adopted
interventions (including duration, organization, and time lines),
outcome measures (in particular, cognitive function modifica-
tions and incidence of dementia), main results, and conclusions.
Two authors (MCa and MCe) discussed the collected data and
reached a consensus to resolve the existing discrepancies.

Results

We examined a total of 987 articles retrieved from the literature
to identify studies of potential interest for the present review
(Figure 1). After excluding articles in language other than Eng-
lish and articles not reporting results of clinical trials (n = 873),
we further excluded 108 studies that did not fulfill the prede-
fined criteria of selection. In particular, many excluded articles
focused on cognitive complaints occurring in association with
objective cognitive impairment or enrolled healthy older per-
sons or volunteers without SCCs. Finally, 6 articles were
retained for the present evaluation.”**® Tables 1 and 2 provide
an overview of the included studies for what concerns the char-
acteristics of participants, experimental design, results of cog-
nitive assessments, and main findings. Only 1 trial*® of the
selected 6 did not perform a randomization of the participants
to the intervention groups. A total of 348 subjects were enrolled
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Figure |. Flowchart of the articles selection.

in the 6 selected studies (with sample sizes ranging from 17 to
139 participants). All the trials were conducted at single insti-
tutions and enrolled community-dwelling subjects. Recruit-
ment of participants was largely based on media advertisement.

Two-third of the trials explored the efficacy of the experi-
mental interventions in comparison with a placebo condition
(eg, waiting list, usual lifestyle routine, or no training). One
study compared 2 different cognitive interventions,*® while
another compared 2 different cognitive interventions with a
control group.”’

Which Is the Design of the Interventions Aimed at
Improving Cognition and/or Preventing Dementia in
Subjects With SCCs?

A total of 8 different interventions were tested in the selected
studies (Table 1). In all, 5 interventions were conducted in
groups of participants (maximum 14 participants), whereas 3
individually. One collective intervention®® also included an
individual session.

Overall, 65% of the interventions included (or were
entirely based on) a psychological educational component
consisting of the formation about cognitive and memory func-
tioning, cognitive aging and contextual factors (eg, negative
age stereotypes and beliefs), compensatory strategies and
behaviors, and dementia and cognitive impairment. Six inter-
ventions®*?*2% were structured as cognitive training, an

24-28

approach involving guided practices of standardized tasks, stra-
tegies, and skills in order to directly optimize or maintain spe-
cific cognitive functions.?**° The cognitive training programs
were mainly targeted on episodic memory training, but atten-
tion, executive functions, and visuospatial abilities were also
considered.

One intervention®® consisted of a generic cognitive stimula-
tion, widely engaging the subject in a range of activities and
discussions aimed at the general enhancement of cognitive and
social functioning.>*® Finally, 1 study® adopted a multido-
main intervention combining cognitive training, physical exer-
cise, nutrition recommendations, and techniques for stress
reduction.

Were the Adopted Interventions Effective at Objectively
Improving Objective Cognitive Performance and/or
Preventing Dementia and Cognitive Impairment?

None of the selected studies evaluated the efficacy of adopted
cognitive interventions for primary prevention of dementia or
cognitive impairment. A relevant heterogeneity can be noted
about the instruments used to objectively assess cognitive per-
formance (Table 2). Of the 6 studies, 5***’ adopted instru-
ments measuring specific memory functions; the remaining 1
study?® exclusively assessed executive functions. Verbal mem-
ory was evaluated in 4 studies?*?” by the visual-verbal learn-
ing test’! and the selective reminding test.>> One intervention?’
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Table 2. Outcome Measures of Objective Cognitive Performance and Results of Selected Clinical Trials.

Reevaluation at distance

References Measures At the end of the intervention after the end of intervention
Hoogenhout et al** VVLT ns No follow-up
SCWT, CST, and LDST ns

Tsai et al?®

van Hooren et al*®

25
Small et al

Valentijn et al*’

Andrewes et al?®

ADAS-Cog
MMSE

SRT

CDT

SCWT

SRT
COWAT
VVLT total
VVLT recall

SST immediate recall
SST delayed recall
Face-naming test

P < .05 in EG, and EG,
P <.05in EG, and EG,
P < .05 in EG,, ns in EG,
ns in EG, P < .05 in EG,

ns

ns

P=.015

ns

P =.001 in EG, vs CG;
P =.002 in EG, vs EG,
ns

ns

P<.0l

ns

After 6 weeks

ns in EG, P < .05 in EG,
ns in EG| and EG,

P < .05 in EGy, ns in EG,
ns in EG, and EG,

After 24 weeks
ns
No follow-up

No follow-up

No follow-up

Prospective memory

Abbreviations: VVLT, visual-verbal learning test; SCWT, Stroop color-word test; CST, concept shifting test; LDST, letter digit substitution test; ADAS-Cog,
Alzheimer’s Disease Assessment Scale-Cognitive subscale; MMSE, Mini-Mental State Examination; SRT, selective reminding test; CDT, clock-drawing test;
COWAT, controlled oral word association test; SST, short story test; EG, experimental group; CG, control group; ns, nonsignificant.

additionally targeted logical memory, assessed by the short story
test,33 while, in another,23 face-name associative memory and
prospective memory were investigated. Three studies®*2¢
explored executive function modifications using the Stroop
color-word test (SCWT),** the clock-drawing test,*> and an
“executive functioning and speed quotient” (composed by the
SCWT, the concept shifting test,*® and the letter digit substitu-
tion test’’). One study?’ targeted verbal fluency as outcome of
interest using the controlled oral word association test.*® Finally,
1 study?® evaluated global cognitive functioning assessed by the
Mini-Mental State Examination (MMSE)*’ and the Alzheimer’s
Disease Assessment Scale-Cognitive subscale.*

The main results of the trials are summarized in Table 2. All
the studies measured the outcomes of interest at the end of the
cognitive training intervention. Only 2 studies®®*® additionally
performed a subsequent assessment (one at 7 weeks and the
other at 6 months) to verify the maintenance of effects over time
after the end of the cognitive training. Contrasting results were
obtained overall. Of the 8 interventions, 5 were significantly
associated with objective improvements in cognitive functions.
The heterogeneity of the design of the interventions and adopted
outcomes does not allow direct comparisons among protocols to
clearly elucidate the superiority of one over the others.

Are the Adopted Interventions Feasible and Apparently
Easy to Implement?
The mean duration of the interventions was 5.6 weeks (ranging

from 2 to 8 weeks). Interventions conducted in groups of par-
ticipants consisted of a mean of 9.2 sessions (ranging from 8

to 12 with weekly or biweekly meetings). Each session lasted
for 1 to 2 hours. All the group interventions were conducted
in outpatient clinical centers. For this reason, 2 studies®”*® spe-
cifically considered the subjects’ capacity to independently
travel as additional inclusion criterion. One group interven-
tion?” was conducted by experienced teachers. Another inter-
vention” involved the participation of 4 different
professionals (2 trainers, a health care psychologist with exten-
sive experience in interventions for people with cognitive prob-
lems, and a research psychologist). In the other 2 studies based
on the group interventions,>**® the involvement of specific
professionals was not described. Most of the group interven-
tions also included the assignment of homework to participants.

Individual programs were conducted adopting external aids
that participants were asked to use by their own. These supports
were represented by books®>?’ or notebooks® containing
detailed information and practice exercises concerning cogni-
tive strategies easily applicable to everyday situations. The
adherence to the intervention and the established time lines was
regularly monitored by telephone call or interview.

Discussion

To our knowledge, this is the first systematic review of trials
testing cognitive interventions in subjects with SCCs. Only 6
studies were found. Overall, the limited available evidence is
characterized by heterogeneous profiles of the tested popula-
tions, adopted interventions, and study designs.

Most interventions were shown to objectively improve
cognitive performance in participants with SCCs. However,
their efficacy was mainly confined to the specifically targeted
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cognitive domains (consistently with trials applying cognitive
programs in healthy older persons without SCCs*'**?). The
scarce number of available studies and the heterogeneity of the
adopted methodologies make the evaluation of a possible
superiority of specific interventions over others difficult. More-
over, the available evidence in this field is based on the study of
small sample populations. Only 1 of the 2 studies performing a
reevaluation after the end of the program suggested a long-
lasting benefit (ie, 6 months) of the cognitive interventions.

The cognitive interventions tested in subjects with SCCs
were generally previously tested in large samples of healthy
older individuals not expressly complaining about cognitive
issues, resulting in a long-term cognitive benefits*'** and
reduced incidence of dementia.'® From these promising pre-
liminary results, such nonpharmacological interventions for
cognition were started to be considered as potentially applica-
ble in the prevention of cognitive disorders.** Moreover, a
growing body of evidence has recently attributed a biological
plausibility to these interventions.**

In the last decades, the worldwide epidemiological increase
in dementia'? (in the absence of effective treatments) has risen
the interest for the preclinical condition of SCCs. Such phase
may represent the ideal target for implementing successful pre-
ventive interventions.> An intervention needs to be effective,
feasible on a large scale, and inexpensive to be adopted for pre-
ventive purposes. In the present study, the feasibility of adopted
interventions has been evaluated taking into account several
factors such as duration, setting, number and length of sessions,
health professionals involved, and typology of external aids.
None of the selected studies performed a cost-effective analysis
in order to discuss the possibility of adopting the proposed
interventions in larger populations. Similarly, only 1 study?’
objectively described the feasibility of the intervention (ie,
reporting the proportion of participants completing the pro-
gram). Overall, the group interventions were found to be diffi-
cult to reproduce outside the experimental conditions (ie,
clinical trials). Indeed, the increased numbers of sessions, the
need for subjects to reach the outpatient units weekly (or
biweekly), and the involvement of highly specialized figures
are likely to be associated with high costs (consequently limit-
ing a wide diffusion in the general population). On the other
hand, findings from individual interventions suggest the possi-
bility of implementing effective and easy-to-implement strate-
gies. In fact, the use of specific external aids containing
cognitive instructions and exercises reduced the number of pro-
fessionals involved without apparently affecting the resulting
cognitive benefits.

Different from the other reviews performed on the topic,’
we decided to include only studies explicitly targeting SCCs
(thus excluding studies testing interventions on healthy volun-
teers without SCCs). Nevertheless, it is noteworthy that only 1
study”® from those included in our review specified how SCCs
were defined or evaluated. This may have concurred to the rel-
evant heterogeneity in the participants’ selection. Thus, it may
be considered as a major limitation of available evidence on the
topic. A great debate is currently ongoing about the clinical

definition of SCCs,? which is mainly hampered by their subjec-
tive nature. Recently, a set of criteria specifically enhancing the
predictive value of these symptoms for the onset of dementia
have been proposed.” However, its validity has not yet been
well established. Moreover, several clinical trials are increas-
ingly adopting standardized tools for the screening of SCCs,
aiming to make the recruitment of participants more homoge-
neous.*” Interestingly, none of the retained studies adopted
an extensive neuropsychological test battery in order to rule out
the presence of preexisting objective signs of subtle cognitive
decline at baseline. The presence of dementia or cognitive
impairment was mainly excluded by adopting single cognitive
measures and/or screening instruments assessing global cogni-
tive functioning (eg, MMSE). This may have led to the recruit-
ment of subjects already exhibiting impaired cognitive abilities
and, thus, influenced the study findings.

In conclusion, our review represents the first attempt to sys-
tematically organize the available evidence concerning the effi-
cacy and feasibility of cognitive training interventions in the
specific context of SCCs. To date, the available evidence is still
too limited to retrieve definitive conclusions about the role that
cognitive interventions may play in the prevention of dementia
and cognitive disorders. In particular, larger studies specifi-
cally designed to explore the preventive value of such interven-
tions against clinically meaningful outcomes (eg, incidence of
MCI or dementia) are needed. Given the relevance of the topic,
appropriate objective measures of SCCs should be necessarily
developed, validated, and adopted.
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