SALMAND
IRANIAN JOURNAL OF AGEING

Review Paper a ‘ ‘i‘
Effectiveness of Computerized and Traditional Cognitive Interventions in Cromvink

improving the Cognitive Functions of Iranian Older Adults: A Systematic Review
and Meta-Analysis

Fateme Gheysari! ©, *Mehrdad Mazaheri!

1. Department of Psychology, Faculty of Education and Psychology, University of Sistan and Baluchestan, Zahedan, Iran.

Use your device to scan

and read the artcleonine [STETILTY Gheysari F, Mazaheri M. [Effectiveness of Computerized and Traditional Cognitive Interventions in improving the
¥ Cognitive Functions of Iranian Older Adults: A Systematic Review and Meta-Analysis (Persian)]. Iranian Journal of Ageing.
2025;20(2):172-195. http://dx.doi.org/10.32598/sija.2024.3272.2

http://dx.doi.org/10.32598/sija.2024.3272.2

ABSTRACT

With the increase in the aged population worldwide, cognitive disorders have become a
main concern. They can affect the health and quality of life of older adults. The present study aims to
review the studies on the effect of computerized and traditional cognitive interventions on the cognitive
functions of healthy older adults, those with mild cognitive impairment, or Alzheimer’s disease in Iran.

This is a systematic review and meta-analysis study. Using the keywords "cognitive

non non "non

rehabilitation", "cognitive stimulation", "cognitive training", "software", "computer", "computer games",

non non non non

"cognitive functions", "executive functions", "attention", "memory", "aged", "aging", "older adults",
"elderly", "mild cognitive impairment", "Alzheimer's disease", the related studies published from 2012
to 2023 were searched in Web of Science, Scopus, PubMed, Scientific Information Database (SID), and
IranDoc. A total of 712 studies were retrieved. After review, 26 studies met the inclusion criteria. The
meta-analysis was done using the comprehensive meta-analysis 2.0 (CMA) software. The standardized
mean differences (SMDs) between the experimental and control groups were calculated as Hedges' g
at 95% confidence interval (Cl). Pooling of SMDs across studies was performed using a random-effects
model. A mixed-effects model was used for subgroup analysis.

[EETE The results of meta-analysis showed that computerized and traditional cognitive interventions
had a positive and high effect on improving cognitive functions (g=1.57, 95% Cl, 1.33%, 1.81%, P<0.001).
Also, the subgroup analysis results showed that computerized cognitive interventions were slightly more
effective than traditional cognitive interventions.

[N It is possible to benefit from computerized and traditional cognitive interventions to
reduce cognitive deficits and improve the cognitive functions of Iranian older adults. Therefore, these
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Extended Abstract

Introduction

he aging population is increasing worldwide,

increasing the risk of neurological and cog-

nitive disorders [2]. Given that brain pathol-

ogy progresses before symptoms appear in

patients with dementia, there are cognitive
interventions to delay cognitive decline not only in older
adults with mild cognitive impairment (MCI) or demen-
tia, but also in older adults with healthy cognitive status
[6]. Cognitive interventions can improve cognitive func-
tions such as executive functions, working memory, epi-
sodic memory, processing speed, language, spatial skills,
planning, organization, and divided attention [7]. It seems
necessary to conduct a meta-analysis study to investigate
whether computerized and traditional cognitive interven-
tions have an effect on improving the cognitive functions
of healthy older people, those with MCI or Alzheimer's
disease, in order to take a step towards guiding health
professionals and psychologists in the field of geriatric
health. Therefore, the present study aims to review the
effectiveness of computerized vs traditional cognitive in-
terventions on cognitive functions of healthy older people
and those with MCI or Alzheimer's disease in Iran using a
meta-analysis method.

Methods

All studies published from 2012 to 2023 were searched
using the keywords cognitive rehabilitation, cognitive
stimulation, cognitive training, software, computer, com-
puter games, cognitive functions, executive functions, at-
tention, memory, elderly, older adults, aging, aged, mild
cognitive impairment, and alzheimer's disease in the data-
bases Web of Science, Scopus, PubMed, Scientific In-
formation Database (SID), Comprehensive Humanities
Portal, and IranDoc. Theses and articles were included to
reduce publication bias. Grey literature was searched us-
ing Google Scholar search engines. The inclusion crite-
ria for the systematic review were based on the PICO-SD
framework. Two authors independently performed initial
screening of titles and abstracts to avoid selection bias.
Removal of duplicate studies and full-text review to iden-
tify relevant studies were first done by the first author and
then reviewed by the corresponding author. Any disagree-
ment was resolved by consensus.

Data were analyzed using CMA software, version 2.
Hedges' g index was used to calculate the effect size of
the studies. Standardized mean differences (SMDs) were
calculated as Hedges' g and considering 95% confidence
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intervals (CI) for the difference in outcomes between the
experimental and control groups after the intervention.
Pooling of SMDs across studies was performed using a
random-effects model. Cochran's Q-statistic and 12 index
were used to examine the heterogeneity of effect sizes. A
mixed-effects model was used for subgroup analysis. Fun-
nel plot, Duval and Tweedie’s trim-and-fill method, and
the fail-safe N test were used to examine publication bias.

Results

The initial search yielded 712 studies. According to the
inclusion and exclusion criteria, 26 studies were finally
selected for the review; 14 studies used computerized
cognitive interventions (software, games, and virtual real-
ity) and 12 studies used traditional cognitive interventions
(pencil and paper). Eleven studies examined older people
with normal cognitive status (n=406), eight studies exam-
ined older people with Alzheimer's disease (n=240), and
seven studies examined older people with MCI (n=202).
The analysis included a total of 848 participants. The
number of intervention sessions ranged from 8 to 24 ses-
sions and the duration of each session ranged from 30 to
120 minutes.

Using the random-effects model, the total effect size (g)
of computerized and traditional cognitive interventions
on cognitive functions was 1.57 (95% CI, 1.33%, 1.81%;
P<0.001). Therefore, it can be said that computerized and
traditional cognitive interventions are effective in improv-
ing the cognitive functions of the elderly. Figure 1 shows
the forest plot of the effectiveness of these interventions
in the experimental groups compared to the control group.
Subgroup analysis showed that the combined effect size
was 1.75 for studies used computerized cognitive inter-
ventions (95% CI, 1.41%, 2.09%) and 1.28 for the studies
used traditional cognitive interventions (95% CI, 0.98%,
1.57%). The Q-statistic for this difference was 4.21 with
1 degree of freedom and P=0.04. Therefore, it can be said
that computerized cognitive interventions are slightly
more effective than traditional cognitive interventions in
improving cognitive functions of the elderly.

In the funnel plot, there was appropriate symmetry in the
distribution of studies, and no study was observed close
to the x-axis. The use of trim-and-fill method for sensitiv-
ity analysis showed that the observed/adjusted effect size
was 1.30 and the present study did not require other stud-
ies to be completed. The fail-safe N test results showed
that there should be 3692 studies with non-significant
findings for the overall effectiveness of computerized or
traditional cognitive interventions in improving cognitive
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Figure 1. Forest plot of the effectiveness of computerized and traditional cognitive interventions in the experimental groups

compared to the control group

functions of the elderly to be insignificant, which seems
unlikely.

Conclusion

The present systematic review and meta-analysis
showed that both computerized and traditional cognitive
interventions have a positive and high impact on improv-
ing cognitive functions of Iranian older adults. Therefore,
cognitive interventions can be used to reduce cognitive
deficits and improve cognitive functions in these people.
There were some articles that did not report the gender
of samples and the average duration of the intervention
sessions, which prevented the study of the effect of the
moderating variables of gender and intervention duration
on the cognitive functions of the elderly. Most articles fo-
cused on short-term cognitive outcomes, and few studies
reported follow-up data. Therefore, we did not have suf-
ficient data to assess the durability of the effects of cog-
nitive interventions. Also, since all articles were experi-

mental, there was a clear lack of randomized controlled
trial studies. Therefore, more comprehensive randomized
controlled trials are needed to determine the impact of
cognitive interventions on cognitive functions of Iranian
older adults, especially in the long term.
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Study name Subgroup within studyOutcome Statistics for each study Hedges's g and 95% CI
Hedges's Standard Lower Upper

error  Variance limit  limit Z-Value p-Value
YYazdanbakhsh & Azamia (2023) executive function CAQ 5.00 0.82 068 338 661 6.08 0.00
Hajigadirzadeh et al (2023) cognitive flexibility Combined 118 040 016 039 196 294 0.00 .
Gheysari & Mazaheri (2023)  global cognition MMSE 167 046 021 076 257 361 000 e
Shafaei et al (2023) executive function CAQ 1.30 0.39 015 053 207 331 0.00 .
Shafaei et al (2023) working memory wMQ 071 0.37 013 -001 143 193  0.05 .
Khodaei et al (2022) attention/concentration SCWT1 349 057 033 237 462 609 000
Khodaei et al (2022) selective attention Combined 228 047 022 137 319 489  0.00 —
Khodaei et al (2022) visual memory Combined 0.19 0.36 013 -051 089 054 059 —t '—
Sasaninezhad etal (2022)  verbal memory DGS 18 043 018 101 268 431 000 —
Sasaninezhad et al (2022) visual memory Ss 047 0.36 013 -024 117 129 020 — + -
Mirzaiee et al (2021)a attention/concentration IVA 3.33 0.56 031 224 442 597 000
Mirzaiee et al (2021)a processing speed SDMT 0.70 037 013 -001 142 192 005 .
Mirzaiee et al (2021)a working memory DGS 357 058 034 243 471 6.14  0.00
Mirzaiee et al (2021)b attention/concentration VA 333 0.56 031 224 442 5.97 0.00
Mirzaiee et al (2021)b processing speed SDMT 0.70 037 013 -001 142 192 005 .
Mirzaiee et al (2021)b verbal memory DGS 357 0.58 034 243 471 6.14  0.00
Moradi et al (2021) executive function Combined 184 037 014 111 257 493  0.00 _.
Moradi et al (2021) visual memory Combined 0.86 033 011 021 150 261 001
Moradi et al (2021) working memory Combined 0.67 032 010 003 130 206 004 —
Mahmoudi Aghdam et al (2021) processing speed Combined 277 051 026 178 376 547  0.00 -}
Mahmoudi Aghdam et al (2021) sustained attention Combined 165 043 018 081 249 385 0.00 —
Norouz (2021) global cognition MMSE 154 049 024 058 251 313 000 —
Siahjani et al (2021) executive function Combined 0.73 029 008 016 130 252 001 —
Siahjani et al (2021) working memory WMS 0.80 0.29 008 023 136 275 001 —
Khezri & Mikaeli Manieh (2021) executive function WCsT 0.79 032 010 015 142 244 001 pro—
Khezri & Mikaeli Manieh (2021) visual memory SCWT 133 0.34 012 066 201 387  0.00 —
Khezri & Mikaeli Manieh (2021) working memory Wws-lil 137 035 012 069 205 39 000 —
Ghanipuor et al (2021) cognitive flexibility AAQ-II 141 040 016 063 219 353 000 —
Ghanipuor et al (2021) working memory WMS 0.27 0.36 013 -043 097 0.76 045
Joshaghani et al (2021) divided attention Combined 242 054 029 137 348 450 000 —
Joshaghani et al (2021) executive function ~ TOL 144 040 016 065 222 35 000 D
Joshaghani et al (2021) intermittent attention ~ Combined 229 047 022 138 321 491 000 —1
Joshaghani et al (2021) seleciive atienton ~ Combined 102 041 017 021 182 248 001 —
Joshaghani et al (2021) sustained attention Combined 170 049 024 075 265 351 000 — 4
Mahmoudi Aghdam et al (2020) processing speed Combined 287 052 027 18 390 552 000 =
Mahmoudi Aghdam et al (2020) sustained attention Combined 1.94 044 019 107 280 439 000 _.
Zare et al (2020) attention/concentration CPT 0.69 049 024 -026 165 142 0.16 .
Zare etal (2020) global cognition MMSE 265 0.67 044 134 395 398 000 —)
Zare et al (2020) working memory Combined 073 049 024 -023 169 148 0.14 .
Arezo (2020) global cogniion MMSE 043 036 013 -028 113 118 024 —t et
Sharifi (2019) selective attention Combined 139 04 017 058 220 338 000 —
Sharifi (2019) working memory WMS 143 040 0.16 064 221 357  0.00 —
Dana etal (2019) sustainedatiention ~ Combined 143 039 016 036 191 288 000 ——
YYaghoubi Namin et al (2019)  global cognition MMSE 213 050 025 115 312 426 000 —
Zare & Siahjani (2018) global cognition MMSE 081 0.32 010 018 144 251 0.01 pr—
Zare & Siahjani (2018) working memory WMS 0.71 0.32 010 008 134 221 0.03 —
Nejati et al (2016) executive function  Combined 134 039 015 057 211 342 000 ——
Nejati et al (2016) selective attention Combined 337 058 033 224 450 584 000
Nejati et al (2016) sustained attention Combined 047 035 012 -021 116 135 0.18 — + o
Mahmoudi khurandy (2016)  attention/concentration G-NG 4.15 087 076 244 587 476  0.00
Mahmoudi khurandy (2016)  executive function Combined 1.31 053 028 026 236 246 001 — —.—)
Mahmoudi khurandy (2016)  global cognition MMSE 5.06 101 102 308 705 500 000
Mahmoudi khurandy (2016)  working memory WMS 201 059 035 085 317 340 000
Shomali Oskoei et al (2013) selective attention Combined 0.60 0.36 013 -012 131 163 010 .
Atri Ebrahimpour et al (2013)  global cognition Combined 0.84 037 014 010 157 224 003 _'—

1.57 012 002 133 181 1279  0.00 ‘
-2.00 -1.00 0.00 1.00 2.00
Favours A Favours B
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