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ABSTRACT

Background. The number of individuals with mild cognitive impairment (MCI), or those people without dementia who
are experiencing age-related cognitive decline, has increased in recent years. Conveniently, several interventions to
delay cognitive decline exist, where cognitively stimulating activities (CSA) have been receiving too much attention.
However, its beneficial effects have not been well established among older people with MCI due to conflicting
findings.

Objectives. This study aimed to assess and summarize the available evidence on the effects of CSA on the overall
cognitive functioning of older people with MCI. Specifically, it sought to answer the PICO question, “In older people
with MCI, does engagement in cognitively stimulating activities improve cognitive function?”

Methods. A systematic review and meta-analysis of randomized controlled trials examining the effects of CSA on
older people with MCl were conducted. Three studies met the inclusion criteria from the 1,328 records from BioMed
Central, CINAHL, Cochrane Library, Health Source: Nursing/Academic Edition, MEDLINE, and PubMed databases
and 156 articles from WorldCat, DSpace Saint Louis University, and Google Scholar databases and catalogs. Effect
size values were inspected using the random-effects model. Data were summarized as standardized mean difference
(SMD) with corresponding 95% confidence intervals in the forest plot.

Results. This meta-analysis which compared studies that employed similar methodologies, found that CSA has a

significant, large effect in improving cognitive functioning among older people with MCI, evidenced by an SMD of

0.798(95% Cl =0.510-1.085, p = 0.001). While its superiority over other interventions that improve cognitive function
was not observed in this study, it was still found that
using CSA was helpful in terms of its cost-effectiveness.
Also, heterogeneity across studies was non-significant
(Cochran’sQ=0.151,df=2,p =0.927,12=0.00%). These
results mean that clinical heterogeneity was absent
even though a diverse range of CSA was employed.
Additionally, methodological diversity was not present
since there were no variations in the study design and
minimal variability in the risk of bias assessment.

Conclusion. Overall, it is acknowledged that CSA are
@@@@ effective and practical, inexpensive, non-pharmacologic
cognitive training approaches to delay cognitive decline
among older people with MCI. However, interpreting
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INTRODUCTION

Background of the Study

The feats of improved health care are reflected today as
a global process known as demographic aging. Due to the
declining fertility rate and increasing longevity,' demographic
aging is happening rapidly. This situation led to an increase in
the proportion of older people worldwide, which, according
to the Alzheimer’s Society,? are the same individuals who are
usually affected by mild cognitive impairment (MCI).

MCI often precedes dementia and is characterized by
a largely intact everyday function despite objective evidence
of cognitive decline.’ MCI presents as mild problems that
are not severe to interfere significantly with activities of daily
living. Regardless, it still affects cognitive functioning, a broad
term that refers to mental processes involved in acquiring
knowledge, manipulating information, and reasoning.*

In recent years, the number of people living with MCI has
increased. It was stated in a systematic review of population
studies from the Americas, Europe, and Australia that MCI
incidence per 1000 person-years was 22.5 for ages 75-79,
40.9 for ages 80-84, and 60.1 for ages 85 and older.’ In the
Philippines, only data from a population-based study among
Filipino older adults is available, which yielded a dementia
prevalence of 10.6%.° In the same study, approximately a
quarter (23.2%) were identified to have MCI.

These figures show that many older people are
experiencing problems in their golden years and are finding
it challenging to age successfully, especially because one
of the goals of successful aging is the prevention of loss of
information processing capacity and cognitive reserve. Since
many older people today have problems with thinking,
reasoning, and remembering, healthcare professionals must
help and support older people. Specifically, nurses should
focus on improving cognitive function since cognitive decline
has long been considered a leading cause of social isolation.”

To date, several interventions have been continuously
employed to manage or delay neurodegeneration, promote
physical well-being, and keep older people engaged in life.
Extant literature reveals, for instance, that the Mediterranean
diet, nutritional support, and calorie-controlled diets can
protect against cognitive decline and Alzheimer’s disease.?
Moreover, physical exercises, which include resistance and
aerobic training, are among the best-known methods of
slowing down neurodegeneration and can modulate the
potential risk factors of dementia.” Furthermore, cognitively
stimulating activities (CSA) using video games'®!! and brain
games'? have been used to improve cognitive function, which
can eventually facilitate improvements in functional ability.
Lastly, combined mental and physical exercise training has
shown small to medium positive effects on cognitive function,
moderate to significant positive impact on daily living
activities, and small to medium positive outcomes for the
mood of older people with MCI or dementia.’

Effects of Cognitively Stimulating Activities

Indeed, nurses and other health care professionals have
varied choices of interventions for the promotion of older
people’s cognitive wellness. However, it is essential to note
that CSA has recently received much attention. Several
researchers have used CSA in their studies to address the
threats to functional independence from the cognitive effects
of aging, and the results are conflicting. For instance, one study
found an inverse relationship between hobby participation
and cognitive decline among elderly Japanese community-
dwelling individuals, suggesting that engaging in a later-life
hobby can preserve cognitive function.™

Additionally, it was found that engaging in mentally-
stimulating leisure activity was significantly associated with
later-life cognition, better memory, speed of processing,
and executive functioning, and less deterioration in overall
cognition and language use.” Finally, it was found that long-
term cognitive leisure activity programs involving dance or
playing musical instruments improved memory and general
cognitive function compared with a health education program
in older adults with IMCI.*

On the contrary, one study found a deterioration in the
overall cognitive function of older individuals with mild to
moderate dementia living at home and attending adult day
care twice a week after undergoing a 12-week cognitive
training program. Follow-up after three months revealed that
changes were 0.8 for the intervention group and 1.7 for the
control group on the Alzheimer’s Disease Assessment Scale-
Cognitive subscale (ADAS-Cog), making them conclude that
systematic cognitive training had no effect on overall cognitive
function in community-living persons with mild to moderate
dementia.'” Additionally, some authors found no evidence that
cognitive training influences neural activity during decision-
making, nor did they find cognitive training effects on delay
discounting or risk sensitivity measures.'® Moreover, it was
found that the gamified cognitive training implemented in
one study have not improved the cognitive performance of
the respondents greatly."

While cognitive training has received much attention,
its beneficial effects have not been well-established due to
conflicting findings. Today, questions if CSA holds any real
benefit exists. Hence, conducting this study is a great leap
forward in synthesizing the results of randomized controlled
trials (RCT) conducted over the past years. This study also has
great potential to influence current and future professional
nursing practice. In an era where the nursing discipline is
moving towards evidence-based practice, this study provides
results that may guide clinical decision-making among nurses.
Lastly, this study is a good learning reference in nursing
undergraduate and graduate programs to enhance older
person care knowledge.

'This study aimed to ascertain the effects of CSA on the
cognitive functioning of older people with MCI. In particular,
this study aimed to quantitatively pool data from individual
studies that demonstrated the effects of CSA and reanalyze
the data using established statistical methods.
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Effects of Cognitively Stimulating Activities

METHODS

Design

A systematic review and a meta-analysis were conducted
to establish the effects of CSA on the cognitive functioning
of older people with MCI. The Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) 2020

statement,? guided the search process and the meta-analysis.

Study Eligibility

This review focused on (i) published, peer-reviewed, and
non-published RCTs investigating the effects of CSA on the
cognitive functioning of people 60 years old and above with
MCI; (ii) CSA administered manually or through a computer,
console, or smartphone versus passive or waitlist controls; and
(iii) studies which used neuropsychological testing tools to
report overall cognitive function measures. The publication
date was not limited, but only studies published in English
were included.

Observational studies and studies with less than five
participants in each study arm, with non-impaired older
people or those with probable dementia unless separate data
for participants with MCI were provided, and studies that
used active controls were not included. Moreover, studies with
inadequate information or data from which effect sizes could
not be computed were excluded.

Search Strategy

From September to December 2021, a comprehensive
search of BioMed Central, CINAHL, Cochrane Library,
Health Source: Nursing/Academic Edition, MEDLINE, and
PubMed databases was conducted. Additionally, to minimize
publication bias, a search in the WorldCat, DSpace Saint
Louis University, and Google Scholar databases and catalogs
for unpublished yet relevant studies was conducted. The
keywords “leisure activities” and ‘cognition” were used when
specifying a Medical Subject Heading (MeSH). Moreover,
the keywords ‘cognitively-stimulating activities,” ‘cognitive
intervention,” “brain games,” ‘older people,” ‘elderly,” and ‘mild
cognitive impairment "were used to confirm the comprehensive
search. The Boolean operators AND, OR, and NOT were
used to limit, widen, or define the search. Lastly, restrictions
were placed such that only RCTs published in English were

taken.

Study Selection and Quality Assessment

All potentially eligible articles were screened by title
and abstract, followed by a comprehensive review of the full
texts. Before the screened studies were officially included in
the analysis, the researcher and two expert external reviewers
assessed their methodological quality simultaneously and
independently.

The checklist for RCTs developed by the Joanna Briggs
Institute* was used to establish the methodological quality of
the included studies. Disagreements were addressed through

arbitration. Also, Cohen’s Weighted Kappa, a robust statistic
broadly used in cross-classification to measure agreement
between two observed raters, was computed.

Data Extraction

Data from the included studies were extracted using a
predesigned form. In particular, the first author’s family name,
publication year, study design, sample size, intervention and
duration, outcome measures, results, and general conclusions
were abstracted from each study.

Outcome Measure

Before assessing effectiveness, this study looked into
overall cognitive function, which consists of specific functions,
including attention, perception, comprehension, memory,
language, processing speed, orientation, reasoning, executive
function, and calculation.?> Hence, scores in the Mini-Mental
State Examination (MMSE)* and Montreal Cognitive
Assessment (MoCA),** which measured overall cognitive
function, were taken to compute the effect sizes. In particular,
mean scores were used to compute the standardized mean

differences (SMD).

Data Synthesis

MedCalc® Statistical Software version 20.027% was
used to perform all statistical analyses. The sample sizes,
mean values, and standard deviations were manually entered
into the program to compute effect sizes, presented as SMD
with a 95% confidence interval (CI). All effect size values in
this study were inspected using the random-effects model
(DerSimonian-Laird method) as it accommodated the
possibility that the underlying effect differed across studies.
It was also more conservative and had a wider 95% CI than a
fixed-effect model.

The interpretation of SMD suggested in the Cochrane
Handbook for Systematic Reviews of Interventions version
6.2 was used as a basis where an effect size of SMD < 0.40
represented a small effect, SMD between 0.40 to 0.70 a
moderate effect,and SMD> 0.70 alarge effect.® Heterogeneity
was quantitatively assessed using Cochran’s Q_and I? indices.
To quantify the proportion of actual variance (variance from
the true effect size rather than due to sampling error) from
the total observed variance, the I? index with 95% CI was
used. Taking each quartile as an interval, an I? of 0% indicates
no heterogeneity, 50% indicates moderate heterogeneity, and
a value over 75% indicates a high degree of heterogeneity.”

'The planned subgroup analysis and meta-regression were
not employed because of the small number of studies included
in the meta-analysis. The estimates of T2 within subgroups are
likely to be imprecise if only a few studies are within subgroups,
and meta-regression, especially with multiple covariates,
is not recommended when limited studies are included.?®
Furthermore, subgroup analysis and meta-regression are
recommended if there is significant heterogeneity and the
studies are more than ten, respectively.”
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Publication Bias

'The potential for publication bias was initially explored
through a visual inspection of Begg’s funnel plot asymmetry.
Further investigation was done using the Egger regression
test, Begg and Mazumdar rank correlation test, and the trim

and fill method.

Ethical Approval and Considerations

All procedures were approved by the Saint Louis
University-Research Ethics Committee (protocol number
SLU-REC 2021-036). Data from the included studies were
carefully and accurately managed and presented. Lastly, the
included studies were cited appropriately, and authorship
credits were aptly given.

RESULTS

Search Results

An initial comprehensive search identified 1328 records
from indexed databases and 156 articles from other databases
and catalogs. Fifty (50) duplicate articles were excluded after
manual checking and after using the deduplication feature
of Mendeley Desktop version 1.19.8.*° From this, 1380

articles were removed due to various reasons, including

Effects of Cognitively Stimulating Activities

the use of pharmacologic and other non-pharmacologic
interventions, not using an RCT design, presenting study
protocols only, measuring outcomes beyond the scope of this
study, inappropriate participant characteristics, using active
controls, and no English translations. Fifty-four titles were
then sought for retrieval. However, 12 articles could not be
located. The full-text screening was conducted for the 42
articles, where only three met the eligibility criteria. Figure 1
shows the flow chart of the study selection process.

Study Characteristics and Risk of Bias Assessment

A total of three articles met the inclusion criteria for
meta-analyses. The study characteristics are shown in Table 1.

Two studies (Peng 2019;*' Poptsi 2019*?) included
participants aged 60 and above, while the other study (Kwok
2011%) included participants aged 70 and above. All studies
included participants regardless of sex. Two studies®** were
published in 2019, while one study*® was published in 2011.
'The total number of participants was 199, where 98 were from
the experimental groups (mean group size=33), and 101 were
from the control groups (mean group size=34). Samples were
drawn from Hong Kong, Greece, and China. Two studies®*
compared CSA to a passive control, and the other study*
to a waitlist control.

Identification of studies via databases and registers
Records identified (n = 1484)
5 PubMed (n = 1262)
'§ CINAHL (n = 54) Duplicate records removed before screening (n = 50)
= Health Source (n = 11) » Manual (n = 14)
s Biomed (n = 1) Mendeley Desktop (n = 36)
2 Google Scholar (n = 107)
- WorldCat (n = 49)
|
" Records excluded (n = 1380)
Records screened by title and abstract 55 ’
" = — Used pharmacologic interventions (n = 428)
after duplicates removed (n = 1434) Used other interventions (n = 219)
Non-RCT design (n = 222)
Study protocol (n = 44)
Used another outcome indicator (n = 165)
Inappropriate participant characteristics (n = 258)
Used active controls (n = 37)
=] Non-English papers (n =7)
£ v
§ I Reports sought for retrieval (n = 54) |—>| Unable to find full text (n = 12)
a
v
it Reports excluded (n = 39
Reports assessed for eligibility (n = 42) E—— pUsed other inte(rventio)ns (n=2)
Non-RCT design (n = 8)
Used another outcome indicator (n = 6)
Inappropriate participant characteristics (n = 8)
) Used active controls (n = 15)
v
3 i . - .
B Studies included in quantitative analysis
5| |0=3

Figure 1. Flow chart of the study selection process.
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Table 1. Synthesis Table on the Effects of Cognitively-stimulating Activities on the Cognitive Function of Older People with Mild
Cognitive Impairment

Percent
Agreement
and Cohen’s

Kappa

General
Conclusions

Outcome
Measures

Study Sample

No. Author Intervention Duration Results

Design  size

1. Kwok RCT, n=31 Group-based, intensive  Each session of Overall The calligraphy group was found to Calligraphy therapy was  92.31%
2011 passive  Tx: 14 calligraphy training calligraphic writing cognitive have a noticeable increase in CMMSE effective in enhancing
control  Con: 17 versus passive control.  lasted about 30 function was  overall score after two months (M = 2.36,  cognitive function in k = 0.806
minutes, with one assessed P < 0.01). In contrast, their counterparts in older people with mild  Almost perfect
session per day, using the the control group experienced a decline in  cognitive impairment agreement
five times per Chinese the CMMSE score (M = -0.41, P < 0.05). (MCI) and should be
week, for eight version of the incorporated as part
consecutive weeks. Mini-Mental of routine programs in
State Exam both community and
(MMSE). residential care settings.
2. Peng RCT, n =140 Group-based, cognitive The participants Overall The total MoCA score of the intervention ~ The cognitive training ~ 76.92%
2019 passive  Tx: 70 training versus the in the intervention cognitive group increased from 19.77 + 2.24 points  intervention is
control  Con: 70 passive control group.  group all gathered in  function was to 21.09 + 2.20 points after six months effective and may k=0.451
a classroom and were  assessed of cognitive training, but the score of the  help to decrease Moderate
provided cognitive using the control group decreased from 20.41 + the deterioration of agreement
training consisting Montreal 2.10 points to 19.17 + 2.57 points. The cognitive function in
of memory training, Cognitive two-way repeated-measures ANOVA patients with MCI, and
attention training, and Assessment  revealed a significant effect of the the interaction between
calculation training (MoCA). interaction between time and cognitive intervention time
every two weeks training on the total MoCA score. and cognitive training
for six months; each significantly improves
training session cognitive function.
lasted approximately
90 minutes.
3. Poptsi RCT, n=28 Language intervention  The experimental Overall Mixed measures analysis of variance The cognitive language 84.62%
2019 waitlist  Tx: 14 program carried out via  group attended cognitive at the follow-up showed significant training methods were
control  Con: 14 individual, computer- 48 sessions of function was  improvement in cognitive abilities among  significantly effective. k=0.435
based cognitive language training assessed the experimental (MMSE 28.92, 28.33, Moderate
training, paper-and- for six months. using and 26.70) versus control groups (MMSE agreement
pencil, and oral versus the MMSE. 27.40 and 26.92). At the end of the

an active control
receiving unstructured
sessions and a waitlist
control group.

language training, the experimental groups
presented improved cognitive abilities and
daily function, while the control group
remained at the same performance level.

The CSA used in the individual studies were calligraphy
training®, cognitive training®!, and a language intervention
program®. All the interventions stimulated the domains
of memory, attention, and concentration. The calculation
domain was stimulated in one study,® and the executive
function domain in another.”? The MMSE tool was used
in two studies,**** while the other study®! used the MoCA
instrument. Two studies®* used the group format training
mode, while one study** used computer-based programs.
Treatment duration was roughly divided into either short
(8 weeks or less, Kwok 2011%) or long (greater than eight
weeks, Peng 2019;! Poptsi 2019%).

The quality of the studies included in the meta-analysis
was relatively modest, with scores ranging from eight to 12
points. The lowest percent agreement was 76.92%, and the
highest was 92.31%. The quality assessment results revealed
that the participants were similar at baseline, the follow-
up of participants was adequate, and the participants were
analyzed in the groups with which they were randomized.
Furthermore, the outcomes were measured the same way in
the compared groups and were measured reliably. The trial
designs, and the statistical analyses used were also considered
appropriate.

Conversely, the quality assessment (Figure 2) revealed
that the concealment of allocation and the description of
blinding of the participant and those delivering treatment was

generally unclear or low. Moreover, the blinding of outcome
assessors was mainly unclear or inadequate.

The Cohen’s Kappa statistic was calculated for each
study. In particular, one study®® had a Kappa score of 0.81,
interpreted as an almost perfect agreement between raters.
Meanwhile, the Kappa statistics for the other studies*** were
0.45 and 0.43, interpreted as a moderate agreement between
raters. The overall percent agreement was 84.62%, and the
Kappa statistic was 0.58, interpreted as a moderate agreement
between raters.

Analysis Results

The summary results of cognitively-stimulating
interventions demonstrated a significant, large effect in
improving overall cognitive functioning among older people
with MCI (SMD = 0.798, 95% CI 0.510-1.085, p = 0.001).
The effect sizes of the individual studies, which reflect the
effects of different CSA on the response variable of interest,
ranged from moderate to large. One study® had a moderate
effect on overall cognitive function with SMD of 0.700,
while two studies®* had large effects on overall cognitive
function with SMD of 0.798 and 0.906.

Figure 3 illustrates the forest plot of the study where
the effect sizes of studies versus their precision (inverse of
standard error) are described. Qualitative visual analysis
revealed little between-study variability. Furthermore, it
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Figure 3. Effects of cognitively stimulating activities on the cognitive functioning of older people with mild cognitive impairment.

was revealed that the individual study points estimate of
the treatment effect (blue squares) have varying sizes due to
the sample size of the individual studies. Moreover, it was
revealed that the blue squares do not line up on a vertical
axis, but all squares were on the right side of the line of no
effect, hence, indicating a similar treatment effect magnitude
that favored the treatment. The CI for most studies’ treatment
effects were also overlapping, indicating a similar estimation
of the population treatment effect between studies.

The blue diamond reflects the pooled result using the
random-effects model (SMD = 0.798, p = 0.001), with its
width demonstrating the CI length (0.510-1.085). The
random-effects model enabled partial pooling where the
effect estimates were based partially on the more abundant
data from other studies rather than completely pooling all
studies, which could mask variations and give poor estimates
for low-sample studies.
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These qualitative and quantitative results suggest little
heterogeneity or between-study variability. In particular,
heterogeneity across studies was non-significant (p = 0.927),
evidenced by Cochran’s Q 0f 0.151 (df = 2). Furthermore, the I?
value was 0.00%, indicative of no heterogeneity. These results
mean that clinical heterogeneity was absent even though a
diverse range of CSA was employed, and two instrument
types were used to measure the outcome. All the interventions
were cognitively stimulating activities, and the standardized
instruments still measured the same outcome. Additionally,
methodological diversity was not present since there were no
variations in the study design and minimal variability in the
risk of bias assessment.

'The aggregated effect size funnel plot appeared symmet-
rical, with no outlier observed. Hence, the possibility of
publication bias was not considered. Further analysis of
funnel plot asymmetry using Begg and Mazumdar’s test for
rank correlation revealed a p-value of 0.602, indicating no
evidence of publication bias. Egger’s test for a regression
intercept revealed a p-value of 0.965. The p-value was greater
than the 0.05 level of significance. Thus, publication bias does
not exist. Still, since fewer than ten studies were included in
the meta-analysis, it is possible that there was insufficient
power for such an analysis. Lastly, the trim-and-fill procedure
was used to search for studies missing in the meta-analysis.
The process revealed that there were no missing studies.
The adjusted combined effect size was the same as the
observed values.

DISCUSSION

Principal Findings

'The evidence for using cognitive interventions on older
people with cognitive deficits has grown relatively fast. This
situation may be due to the unconfirmed claims of researchers
that engaging in cognitive activities can delay cognitive
decline. Thus, to prove or disprove such claims, this study
was conducted.

'The current meta-analysis is one of the few studies that
sought to assess and summarize the available evidence on the
effects of CSA on the overall cognitive functioning of older
people with MCI. Specifically, it sought to answer the PICO
question, “In older people with MCI, does engagement in
cognitively stimulating activities improve cognitive function?”
Based on the results of this meta-analysis, where a significant
and large effect was found (SMD = 0.798, 95% CI 0.510-
1.085,=0.001),it is confirmed that CSA can indeed enhance
overall cognitive functioning among people with MCI who
are 60 years and above, regardless of sex and geographic
location. The null hypothesis that engaging in CSA does not
improve cognitive function among older people with MCI
was rejected.

This finding augments the evidence base regarding the
effects of cognitive interventions on the overall cognitive
functioning of patients with MCI. In particular, the result

is consistent with the findings of a study about the impact
of a novel memory game on an iPad as cognitive training
among patients with amnestic MCIL.* It was found that
episodic memory robustly improved after exposure to the
intervention and that gamification of cognitive training may
enhance the visuospatial abilities of MCI patients. Moreover,
it corresponds with the findings of a study that found that
group- and home-based cognitive interventions for patients
with MCI are effective in improving cognitive function,*
and with another study which found that computerized
cognitive training (CCT) and virtual reality cognitive training
(VRCT) for individuals with MCI were moderately effective
in long-term improvement of cognition for those at high
risk of cognitive decline.*

Additionally, the result supports the findings of a study
where it was found that MCI patients can improve their
cognitive and functional performance when provided with
cognitive training early in the disease process.’” Lastly,
the finding primarily resonates with the results of a meta-
analysis which found that in terms of subtypes of cognitive
intervention, cognitive stimulation and cognitive training
had positive effects on MIMSE in MCI patients but cognitive
rehabilitation had the lowest score.3® It also resonates with
the results of a meta-analysis which found a significant,
moderate effect for multicomponent training.* Overall,
the findings of the meta-analysis suggest that the outcome
measures of cognition among individuals with MCI tend
to improve after implementing multicomponent training
or interventions targeting multiple domains. In particular,
the authors discussed that interventions targeting single
domains like memory and those targeting multiple domains
of cognition are particularly helpful in improving cognitive
function. However, in the same breath, multidomain methods
or those interventions that intervene in at least two domains
of cognition are less effective than memory-based approaches.

The large summary effect size found in this study after
the older persons with MCI were exposed to CSA may
be explained by poorly understood mechanisms but are
discussed in extant literature. Primarily, the improvements
in the cognitive functioning of older people might have
resulted from stimulating the older person’s core cognitive
skills. According to one study, cognitive interventions such
as brain games targeting focus, logic, memory, visuospatial,
and language skills improve overall cognitive function.'?

The various CSA in the individual studies included in
this meta-analysis did the same action, where the majority
stimulated the participant’s memory, attention, and concen-
tration. At the same time, some targeted the domains of
executive function and calculation. Mainly, the CSA in
the three studies were all effective cognitive stimulation
techniques, strategies, and materials that improve cognitive
capabilities and executive functions such as memory, attention,
language, reasoning, and planning.

Second, the large summary effects observed in this
meta-analysis are consistent with the impact of scaffolding
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enhancements. Specifically, the changes in the cognitive
function of older people with MCI may be due to the benefits
of CSA in individual studies that enhanced compensatory
scaffolding and, ultimately, their cognitive function. According
to the Scaffolding Theory of Aging and Cognition (STAC),*
and the Life Course Model of the Scaffolding Theory of Aging
and Cognition (STAC-r)," brain functioning is maintained
despite neural challenges and functional deterioration
due to the brain’s constant engagement of compensatory
scaffolding. In the theory, it was said that interventions such
as new learning, social and intellectual engagement, exercise,
meditation, and cognitive training are necessary to enhance
compensatory scaffolding. These interventions, such as
the CSA used in individual studies, make it easier for the
brain to recruit extra circuitry, thus, supporting deteriorating
structures whose functioning has become ineffective. The
CSA also probably activated supplementary neural circuitry
engagement, providing the additional computational support
required by the participants’aging brains to preserve cognitive
function in localized or global neurofunctional decline.

On another note, certain uncontrollable factors, which
include the participants’ chronological age, sex, level of
education, and time between visits, might have affected the
results. While the authors did not discuss these factors as
the main reason for the improvement in the participants’
overall cognitive functioning, they are still contributory. For
instance, the participants’ chronological age at the time of the
assessment may have influenced the results, mainly because
while older age is associated with cognitive decline, some
cognitive abilities are resilient to age-related changes in the
brain.*> Also, most participants were females who might
have outperformed men, especially in activities involving
memory and processing speed.” Moreover, on the premise
that a higher level of education is related to a higher level of
cognition at baseline and that the rate of cognitive decline
at average or high levels of education was slightly increased
during earlier years of follow-up,* it could be that the
participants got high scores during the follow-up assessment
since their level of education was relatively average at about
12 years or below. Also, the follow-ups were conducted two
and six months post-intervention.

Lastly, the large summary effect was calculated as a
weighted average of the intervention effects estimated
in the individual studies. The bigger the weight given to a
particular study, the more it will contribute to the weighted
average. Since one study (Peng 2019)*! was given the biggest
weight (69.59%), it can be presumed that it had the most
significant influence on the summary effect. A scrutiny of
the study revealed that the CSA was administered via the
group training method and included memory, attention, and
calculation training to target multiple cognitive domains.
In particular, the researchers gathered the participants in a
classroom and provided cognitive training every two weeks for
six months, with each training session lasting approximately
90 minutes. The seven-piece board recovery training, picture-
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reading memory, reading aloud, and reciting phrases were part
of the memory training. In contrast, the attention training
included the color reaction and Schulte Grid training. The
calculation training had two simple calculation questions
and a straightforward application question for calculation in
each intervention process.

'The study of Peng®' confirms that interventions targeting
multiple cognitive domains and those with longer treatment
durations may be the most promising in MCIL. However,
while their study proves that their approach of stimulating
memory, attention, and calculation is better than focusing
on one domain only, the textual analysis also revealed that
the intervention involved time spent by the respondents with
the designer and other respondents. This factor could have
provided a social benefit or some additional confounding
benefit to the respondents in the intervention group. Lastly,
the analysis revealed that the therapeutic effect of the CSA
may have been affected by specific and non-specific factors
such as educational level, sleep and exercise time, engagement
in community activities, and patient-doctor relationships.

Indeed, several studies have continuously promoted
cognitive training due to its ability to slow or prevent
cognitive decline. In contrast, others have informed the public
of the lack of benefits from such activities. The ambiguity
of conclusions in these studies that explored the effects of
cognitive activities might be due to several factors, such as
methodological differences. However, this meta-analysis
compared studies that employed similar methodologies and
found promising results. This study observed dissimilarity
between the two groups. While its superiority over other
interventions that improve cognitive function was not
measured in this study, it was still found that using CSA is
helpful in terms of its cost-effectiveness. Hence, the result of
this meta-analysis is of clinical importance since this meta-
analysis provides nurses and other people working with older
people with new information regarding the efficacy of CSA
on the overall cognitive functioning of older people with
MCI. Moreover, it gives nurses an option of inexpensive,
non-pharmacologic interventions that may be used to delay
neurocognitive decline. Lastly, it guides nurses as they engage
older people in cognitive training using CSA.

Strengths and Limitations of the Study

This meta-analysis’ strengths were limiting study
inclusion to RCTs measuring overall cognitive functioning
with well-established standardized instruments. Also, the
studies included in this meta-analysis were of good quality,
as assessed by independent external reviewers in the risk of
bias assessment.

Conversely, just like other similar meta-analyses, the limi-
tations of this study were a small number of studies, relatively
small sample sizes, a range of cognitive exercises employed,
and the diversity of sites. However, the various types of CSA
used in primary studies were of the most significant concern.
Moreover, the small number of studies (<10) makes the
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results of Egger’s regression intercept test questionable due to
lack of power. Nevertheless, indexed and other databases and
catalogs were extensively searched to include non-published
yet relevant articles to overcome this limitation. This method,
however, did not result in finding articles that can be included
in the meta-analysis since the eligibility criteria were not met.

In sum, despite the strengths mentioned above, the
establishment of a significant and large effect and not finding
heterogeneity across studies, interpreting the current findings
warrant forethought. Also, this meta-analysis’ results are true
today but might not be true tomorrow. Hence, researchers
should also be willing to change their minds when new
information or circumstances emerge.

CONCLUSION AND RECOMMENDATIONS

While individual studies suggest unfavorable effects
on overall cognitive function, the data do not bear this
out collectively. This meta-analysis suggests that cognitive
training using CSA improves overall cognitive function
among older people with MCI. It is acknowledged that
CSA are effective and practical non-pharmacologic cognitive
training approaches to delay cognitive decline among older
people with MCI.

For clinical practice, it is recommended that nurses
and other individuals working with older people, healthy or
otherwise, advocate for them by keeping them engaged in
CSA. Additionally, it is recommended that nurse managers
and leaders consider using the results of this study as they
develop programs to promote cognitive functioning among
the in-patients in their respective hospitals. Furthermore,
nurse leaders can communicate the results of such programs to
appropriate agencies and institutions, such as the Department
of Health and the Department of Social Welfare and
Development, to intensify existing programs for older people.

Moreover, nurse leaders can work with the Gerontology
Nurses Association of the Philippines, Inc., to herald the
formation of programs that can certify nurses as Dementia
and MCI Care Specialists. Lastly, nurse leaders can work with
policymakers to amend Republic Act 9994 or the Expanded
Senior Citizens Act of 2010. In particular, government
assistance in terms of health, as stipulated in section five of
RA 9994, can be amended. Instead of simply having a senior
citizen’s ward in every government hospital, implementing
CSA canbe an essential component of geriatric ward programs
geared towards health promotion and disease prevention.

For nursing research, it is recommended that the
research community employ larger samples in future RCTs,
consider using tracking tests administered after a certain
period to provide data about subsequent effectiveness, and
consider conducting prospective longitudinal studies with
longer follow-ups. Also, since there were studies that were
not retrieved due to budget constraints, it is recommended
that researchers balance the thoroughness of the search with
efficiency in using funds. Likewise, since some studies were

disregarded due to language restrictions, it is recommended
that researchers try to work with multilingual interpreters
and translators to minimize restricting the search to a specific
language. Furthermore, since this study only included three
studies in the meta-analysis, the Egger’s test conducted to
determine the presence of publication bias had low statistical
power. Hence, it is recommended that more studies be
included in future meta-analyses about CSA. Lastly, since
the planned subgroup analysis and meta-regression were not
performed due to the absence of heterogeneity and the small
number of studies, it is recommended that such processes
be performed in future meta-analyses to answer specific
questions about particular types of CSA.

For nursing education, it is recommended that this
study’s results be integrated into gerontology courses in
different nursing graduate programs. By including the results
of this meta-analysis in lectures and discussions, nurses can be
educated on how they can meet evolving healthcare demands
of older people. Furthermore, they are provided information
about effective and proven solutions to improve cognitive
functioning among older people, especially those with MCI.
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