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Abstract

Objectives: With the increasing aging of the population worldwide, cognitive disorders have become a
vital factor that affects the health and quality of life of the older adults. Several studies have been conducted
on the effectiveness of computer and classical cognitive interventions on improving the cognitive functions
in older adults. The aim of the present study was a comprehensive summary of the effect of computerized
and classical cognitive interventions on the cognitive functions of healthy older adults, mild cognitive
impairment (MCI), and Alzheimer’s disease (AD) in Iran.

Methods & Materials: Using the keywords "cognitive rehabilitation”, "cognitive stimulation”, "cognitive
training"”, "software", "computer”, "computer games"”, "cognitive functions", "executive functions",
"attention”, "memory", "aged", "aging", "older adults”, "elderly”, "mild cognitive .impairment",
"Alzheimer's disease", studies published from 2012 to 2023 were searched in the databases of Web of
Science, Scopus, PubMed, Scientific Information Database (SID), Comprehensive Portal‘of Humanities,
Iranian Research Institute for Information Science and Technology (IranDoc). A total of*712 studies were
retrieved, and after review, 26 studies that met the inclusion criteria of the present systematic review were
meta-analyzed using the Comprehensive Meta-Analysis 2.0 (CMA) software, The standardized mean
differences were calculated as Hedges' g and the 95% confidence interval (CI).of the difference in the results
between the experimental group and control group after the intervention.<Poaling of standardized mean
differences across studies was performed using a random effects maodel.

Results: The results of meta-analysis showed that computerized and:classical cognitive interventions had a
positive and high effect on improving cognitive functions (g=1.57;95%, C1=1.33-1.81; P<0.001) of Iranian
older adults. Also, the subgroup analysis showed that computerized cognitive interventions were slightly
more effective than classical cognitive interventions.in improving the cognitive functions of older adults.
Conclusion: The results of the present study showed that it is possible to benefit from computerized and
classical cognitive interventions to reduce cognitive deficits and improve the cognitive functions of Iranian
older adults. Therefore, computerized and classical cognitive interventions can be used as very important
and effective treatments in the field of cognitive health of older adults.

Keywords: Cognitive interventions; Cognitive functions; Older adults; Mild cognitive impairment; Alzheimer’s
disease; Systematic review; Meta-analysis
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GEVOV) VAV B VP Lol alold 1o g 0o ys 0 oliabs] s 10 VOV byl 3l glas 5,5
508 Sy atzs BB jsb 4 g loline oylel Ll 51 5l o5lail agy (P<+/+ =) «CISVI-FY/AY /40
039: e Slaielles SBLS sloo S5 o5y p SedlS 5 glail]; (pLd EMae oS 5,8 ol Gl
o SIS 5 SIS g glaill, celis odslae Lisu 5l (Forest Plot) cuilsl jloges ¥ S .l

a3 o ol 1y J7S 09,5 b anglite ) okl (sl

Study name Subgroup within studyOutcome Statistics for each study Hedges's g and 85% CI
Hedges's Standard Lower Upper

a error  Variance limit  limit Z-Value p-Value
‘Yazdanbakhsh & Azamia (2023) executive function CAQ 5.00 o.az2 068 338 661 6.08 0.00 E
Hajfigadirzadeh et a (2023) cognitive flexibility Combined 1.18 0.40 016 032 196 204 0.00 .
Gheysari & Mazsheri (2023)  global cognition MMSE 167 046 021 076 257 361 000 B e
Shafaei et al (2023) executive function CAQ 1.30 0.39 015 053 207 s 0.00 .
Shafaei et al (2023) working memary wMma 071 037 013 -001 143 183 005 '
Khodaei et al (2022) attention/concentration  SCWT 349 0.57 033 237 462 609 000 E
Khodaei et al (2022) selective attention Comibined 228 047 022 137 349 480 0.00 D ——
Khodaei et al (2022) wisual memory Combined 0.19 036 013 -051 089 0.54 0.5 .
Sasaninezhad et al (2022) verbal memory DGS 184 0.43 018 101 288 431 000 — 1
Sasaninezhad et al (2022) wisual memary 55 047 0.36 013 024 147 120 0.0 .
Mirzaies et al (2021)a attention/concentration VA 333 0.56 031 23 442 547 0.00 3
Mirzaies et al (2021)a processing speed SDMT o7 037 013 001 142 1.42 0.05 .
Mirzaies et al (2021)a working memary DGs st 0.58 034 243 4T 6.14 0.00 3
Mirzaiee at al (2021)b attentioniconcantration VA 33 0.56 031 224 442 5497 0.00 E
Mirzaies et al (2021)b processing speed SDMT o7 037 013 001 142 1.42 0.05 .
Mirzaies at al (2021)b wverbal memory DGS asr 058 034 243 4T 6.14 0.00 =
Moradi et al (2021) executive function Combined 184 0.37 014 141 257 a3 000 —
Moradi et al (2021) wisual memary Combined 0.8 033 011 021 150 281 {143}
Moradi et al (2021) working memary Combined 067 0.3z 010 003 130 208 004
Mahmoudi Aghdam et al (2021) processing speed Combined 277 0.51 026 178 376 547 0.00 —
Mahmoudi Aghdam et al (2021) sustained attention Combined 1.65 0.43 018 081 249 385 0.00
Norouz (2021) global cognition MMSE 154 0.49 024 058 251 313 0.00 —
Siahjani et al (2021) executive function Combined 073 029 008 016 130 257 om o
Siahjani et al (2021) working memary WMS 0.80 028 008 023 138 275 001 _—
Khezri & Mikaeli Manieh (2021) executive function WCST o 032 010 015 142 244 0.m pr—
Khezri & Mikaeli Manieh (2021) visual memary SCWT 133 034 012 086 20 387 0.00
Khezri & Mikaeli Manieh (2021) working memory WS-l 137 035 012 089 205 3908 0.00
Ghanipuor et al (2021) cognitive flexibility AAC- 1 141 040 016 063 218 355 000 —
Ghanipucr et al (2021) working memory WMS o027 038 013 -043 097 0Te 0.45 .
Joshaghani et al (2021) divided attention Combined 242 054 020 137 348 450 000 JR—
Joshaghani et al (2021) executive function ToL 144 0.40 016 065 222 358 000 ———
Joshaghani et al (2021) intermittent attention  Combined 229 0.47 022 138 3N 49 0.00 —
Joshaghani et al (2021) selective atiention Combined 1.02 0.41 017 021 182 248 oM e
Joshaghani et al (2021) sustained attenion  Combined 170 049 024 075 285 351 000 ——
Mahmoudi Aghdam et al (2020) processing speed Combined 2a7 o.52 oz7 185 390 552 0.00 .
Mahmoudi Aghdam et al (2020) sustained attention Combined 1.04 0.44 019 107 280 430 000 _.
Zare et &l {2020) attention/concentration CPT 0.69 0.49 024 026 1685 142 016 . |
Zare et ol (2020) global cognition MMSE 265 067 044 134 395 388 000 —
Zare et al (2020) working memary Combined 07 0.49 024 023 169 148 014 .
Arezo (2020) global cognition MMSE 0.43 036 013 028 113 118 024 '
Sharifi (2018} selective attention Comibined 139 0.41 017 058 220 338 000
Sharifi (2018) warking memary WMS 143 040 016 064 221 35 000 —
Dana et al (2019) sustained sftention  Combined 113 038 016 038 181 288 000 ——
‘Yaghoubi Mamin et al (2018)  global cognition MMSE 213 0.50 025 115 312 426 0.00 —
Zara & Sizhjani (2018) global cognition MMSE 0.81 032 010 018 144 251 OM —
Zare & Sishjani (2018) warking memary WMS 071 032 010 008 134 221 003 —
Mejati et al (2016) executive function Combined 134 0.39 015 057 21 342 0.00 .
Megati et al (2016) selective attention Comibined 3ar 058 033 224 450 5.84 0.00 3
Negati et al (2016) sustained attention Combined 0.47 0.35 042 021 446 138 048 B
Mahmoudi khurandy {20168) aftention/concenration G-NG 4.15 0.a7 0F6 244 587 4Te 0.00 E
Mahmoudi khurandy {20168) executive function Combined 1.3 0.53 028 0286 236 248 om .
Mahmoudi khurandy {20168) global cognition MMSE 5.06 1.1 102 308 705 5.00 0.00 b
Mahmoudi khurandy {20168) working memary WwhMs 2m 0.59 035 085 347 340 0.00
Shomali Oskoei et al {2013) selective attention Comibined 0.0 036 013 042 1A 163 0.10 .
Afri Ebrahimpour et al (2013)  global cognition Combined 0.84 037 014 010 157 22 003 pr—
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Funnel Plot of Standard Error by Hedges's g
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