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Effects of Cognitive-based Interventions of Older Adults with Mild Cognitive Impairment:

A Systematic Review and Meta-analysis

Kim, Sinhyang® - Kim, Bokyoung®

Tnvited Professor, Department of Nursing, Baekseok Culture University, Cheonan, Korea
*Research Fellow, Department of Nursing, Wonju College of Medicine, Yonsei University, Wonju, Korea

Purpose: The purpose of this study was to systematically review the effects of cognitive-based interventions on
the cognitive function of older adults with mild cognitive impairment and conduct a meta-analysis to present basic
data based on objective evidence. Methods: This study analyzed the effects on older adults' cognitive function
based on 21 studies using randomized controlled trials of cognitive-based interventions from 2000 to 2017. Results:
The results demonstrated that the cognitive-based interventions showed statistically significant effects on lan-
guage, global cognitive function, executive function, memory, visuospatial ability, and attention. All of them showed
a medium effect size. Conclusion: A cognitive-based intervention for older adults with mild cognitive impairment
needs to be systematically and continuously applied to improve cognitive function. Such interventions can delay
and prevent the progress of dementia, which will help in reducing the socioeconomic burden associated with it.
In the future, it is necessary to study further, the various variables involved in continuous cognitive training programs.
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G
(%))
2 18 full-text articles excluded for the following reasons:
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o dF liibilit + Original full text was not available(n=4)
ﬁ assessed Tor ellg y + Outcomes were inaccurate (7= 4)
» No self-reported neuropsychologicaltest (7= 2)
l « No randomization (n = 1)
o 21 studies included in
(] .
B the quantitative
© synthesis
= (meta-analysis)

Figure 1. Flow of studies included from the database search.
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0%

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blindng of participants and personnel (performance bias)

Blinding of outcome data (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

Low risk of bias

Unclear risk of bias

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
1 I I I I I 1 I I )
76.2 23.8
47.6 33.3 19.0
38.1 42.9 19.0
52.4 23.8 23.8
90.5 9.5
100.0
81.0 19.0

High risk of bias

Figure 2. Graph of the risk of bias.
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AT7419.0% 2 B7HE ek Zroi R 9 A2t w7k G ol
A HlEY 2501 38.1%, w7 & Al ¥Rk |
3 u o] A|A] EHX] oo AL 42.9%7}F B8], ZojR} =
AAtelA =7 AEEA] grot HlE- o]l =2 A7t
19.0%2 F7H=| it A g 7to] et w=7Hd 992 52.4%
ol A vl EH o] Wil 23.8% = S on, A} Hrxprt Al
A, SAe] gt FEE Lo AIE ST A+ FollAl
H| &3 o] 571 (23.8%) Uepith £ g 2 2t 31 35 o] A
£905% A4 HEE P o] T2 A 02 YeN L, 95% 7 &
ST A 02 FIHE| Qe A Ao 3 o 9ol A= 100%
oA BlE- o] Y2 A o= et 7| et HER ol M= A
AlsAFe] ARG o2 Hrket Atk 81.0%2] =&ollA] HlEH
o] I A2 Ueiton, 19.0%7t SA4A-SAol thgt
Aol glof HIEE ¥ o] =22 = B7HE It

4. ZEZOAX|Z0H =QloflA HAlst QUX|7[HFAH 2| St
37|

1) A &£%=27)

7 =R QoA AARE AR 7| RS 2 WA &
37]+& 030 (95% CI=0.25~0.35) 0.2 FA| &I} FA XL
2 gelsilnh. 514 74 A3}, Q=82 k=0% 2 Uehgteh
(Table 2).
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Effects of CBI of Older Adults with MCI

Table 2. Effect Size and Forest Plots of the Effects of Cognitive-based Intervention on Mild Cognitive Impairment

Effect variables K Hedges'g el Heterogeneitzl
Lower Upper Q I” (%)

General cognitive function 14 0.39 0.26 0.51 10.91 0
Executive function 12 0.37 0.20 0.54 8.16 0
Visuospatial skill 7 0.30 0.15 0.45 1.95 0
Attention 22 0.21 0.11 0.31 17.94 0
Language 11 0.40 0.20 0.61 4.60 0
Memory 35 0.30 0.22 0.39 31.90 0
Total 101 0.30 0.25 0.35 82.00 0

K=number of effect size; 95% CI=95% confidence interval; Q=total variability; Iz=between—study variability

a. General cognitive function

Study name Subgroup within study Statistics for each study Sanple size Hedges' gand 95% Cl

Lower Upper Std

Hedges'g limit  limit pValue ExpA ConB Residual
Sawllich et al.(2017) MVBE 0.64 003 125 0040 21 21 083
Rozzni et al.(2007) MVBE 0.36 029 101 0275 15 22 -0.08
Tsolaki etal.(2011) MVBE 0.39 009 069 0012 104 72 B 0.01
Greenaway et al(2013) MVBE 0.50 012 111 0116 20 20 0.36
Rojas et al.(2013) MVBE 0.93 019 166 0014 15 15 146
Suzuki et al.(2014) MVBE 0.51 000 103 0052 29 29 ol 050
Barban et al.(2016) MVBE 0.11 027 049 0569 46 60 L -149
Barekatain et al.(2016) MVBE 043 022 107 0.19% 17 19 0.13
Guli et al.(2016) MVBE 0.07 033 046 0745 48 49 —_— -1.68
Hagovska et al.(2016) MVBE 0.46 002 090 0040 40 40 —_—— 035
Tsolaki etal.(2011) MoCA 0.58 028 089 0000 104 72 B 140
Suzuki et al.(2014) MoCA 0.25 026 076 0336 29 29 = 054
Blackwood(2013) MoCA 0.04 062 070 0908 13 24 -1.05
Rosen et al.(2011) RBANS 064 043 172 0240 6 6 048
0.39 026 051 0000 507 478 ’
0.50 0.00 0.50 1.00
Control-B Experimental-A

b. Executive function

Study name Subgroup within study Statistics for each study Sanple size Hedges' g and 95% ClI

Lower Upper Std

Hedges'g limit limt pValue ExpA ConB Residual
Schmitter et al. (2014)  BILL Paying 050 008 107 0091 28 23 046
Finn et al.(2011) Blank 1.08 008 208 004 8 8 142
Tsolaki etal.(2011)  Executive function 034 004 064 0026 104 T2 —a— 021
Finn et al.(2011) IED ermors 118 016 219 0023 8 8 159
Carretti et al.(2013)  Pattem comparision 048 038 133 0273 10 10 025
Finn et al.(2011) SWWlermors 1.03 003 202 0043 8 8 132
Barekatain et al.(2016) Tower of London 018 046 083 0574 17 19 059
Suzkietal.(2014)  Trail Making Test B 030 021 08 0242 29 29 = 026
Finn et al.(2015) Trail Making Test B 010 067 087 0803 12 12 070
Fortman(2011) Trail Making Test B 023 065 112 0606 9 9 031
Blackwood(2013) Trail Meking Test B 032 034 099 039 13 24 014
Lee et al.(2016) Trail Making Test B 015 032 062 050 34 4 = 098
037 020 054 0000 275 256 -
0.50 0.00 0.50 1.00
Control-B Experimental-A

Korean ] Adult Nurs. 2018;30(4):347-361 355



Kim, S - Kim, B

c. Visuospatial skill

Study name Subgroup within study Statistics for each study Sample size Hedges' g and95% CI
Lower  Upper Std
Hedges'g  limit limt pValuee ExpA ConB Residual
Tsolaki etal.2011) Clockdrawing 037 007 067 0017 104 72 e 051
Rozzni etal.(2007) Raven's coloured matrices 045 0.20 1.10 0.172 15 22 048
Rozzni etal.(2007)  Reys figure copy 0.18 046 08 0576 15 2 036
Tsolaki etal.2011) Rey's figure copy 0.38 0.08 068 0013 104 72 —.—— 061
Fortman(2011) Reys figure copy 042 047 131 0359 9 9 026
Carretti etal.(2013)  Visual Spatial Span 0.36 049 120 0409 10 10 0.13
Leungetal.2015)  Visual Spatial Span 0.16 0.1 043 0.254 109 100 ——.— -1.25
030 015 045 0000 366 307 -2
<0.50 0.00 0.50 1.00
Control-B Experimental-A
d. Attention
Studyname Subgroup within study Statistics for each study Sample size Hedges' gand 95% Cl
Lower Upper Std
Hedges'g limit  limt pValue ExpA ConB Residual
Guli et al.(2016) Attentive matrices 0.30 010 070 0141 48 49 = 046
Fortman(2011) Color trials test 0.29 .60 117 0.526 9 9 017
Barelatain et al.(2016) Color trials test 0.00 0.64 064 1.000 17 19 065
Leung et al.(2015) Digit Span 0.00 027 028 0971 109 100 —_—l— -1.59
Fortman(2011) Digit Span 0.1 0.77 0.99 0.808 9 9 022
Canetti et al.(2013) Digit span-Backward 0.35 0.50 1.19 0423 10 10 032
Suzuki et al.(2014) Digit span-Backward 005 046 056 0842 29 29 062
Fortman(2011) Digit span-Backward 0.25 0.64 113 0.586 9 9 0.08
Guli etal.(2016) Digit span-Backward 0.79 0.38 120 0.000 48 49 ——— 2386
Carretti et al.(2013) Digit span-Forward 020 064 105 0636 10 10 0.01
Suzuki et al.(2014) Digit span-Forward 0.20 0.31 0.71 0.450 29 29 0.05
Fortman(2011) Digit span-Forward 0.06 0.82 0.94 0.886 9 9 0.32
Guli et al.(2016) Digit span-Forward 021 019 061 0299 48 49 = 0.01
Leung et al.(2015) Digit Vigilance Test 0.1 016 038 042 109 100 —_—l— 076
Finnetal.(2011) RVP 1.06 0.06 205 0.038 8 8 1.68
Leung et al.(2015) Seashore Rhythm Test 0.04 023 031 0766 109 100 e 1.31
Lee et al.(2016) Span board 024 024 0.71 0.326 34 34 0.12
Finn et al.(2015) Symbol span 040 0.38 1.19 0.310 12 12 050
Guli et al.(2016) Symbol span 036 004 076 0076 48 49 = 078
Suzuki et al.(2014) Trail Making Test A 049 0.03 1.00 0.064 29 29 1.08
Finn et al.(2015) Trail Making Test A 0.21 0.57 0.98 0.596 12 12 0.00
Fortman(2011) Trail Making Test A 036 052 125 0421 9 9 035
021 011 031 0000 754 733 -
.50 0.00 0.50 1.00
Control-B Experimental-A
e. Language
Study name Subgroup within study Statistics for each study Sample size Hedges' gand 95% Cl
Lower  Upper Std
Hedges'g limit  limt pValue ExpA ConB Residual
Rojas etal.(2013)  Boston naming 044 026 115 0220 15 15 5 0.1
Rozini et al.(2007)  Letter verbal fluency 017 047 081 0607 15 2 i 0.76
Qlchiket al(2013) Letter verbal fluency 0.16 054 086 0.659 16 14 L 0.72
Rojas etal.(2013)  Letter verbal fluency 0.66 0.05 1.38 0.069 15 15 i 0.74
Suzuki et al.(2014)  Letter verbal fluency 025 026 076 034 29 29 B 064
Fortman(2011) Letter verbal fluency 0.30 059 118 0510 9 9 & 024
Rozzni et al.(2007)  Semantic verbal fluency 0.39 0.26 104 0.239 15 22 i 0.05
Qlchiket al(2013) Semantic verbal fluency 0.69 0.03 141 0.061 16 14 L 0.81
Carretti et al.(2013)  Semantic verbal fluency 0.9 0.10 188 0030 10 10 — 1.32
Suzuki etal.(2014)  Semantic verbal fluency 049 003 100 0064 29 29 * 0.34
Fortman(2011) Semantic verbal fluency 0.14 0.74 1.02 0.754 9 9 & 0.60
040 020 061 0000 178 188 ‘
0.50 0.00 0.50 1.00
Control-B Experimental-A
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f. Memory

Study name

Finn et al.(2011)
Finn et al.(2011)
Carretti et a.(2013)
Barekatain et al.(2016)
Lee et a.(2016)
Razzini et al.(2007)
Carretti et a.(2013)
Giui et al.(2016)
Tsolaki et al.(2011)
Razzini et al.(2007)
Olchik et a(2013)
Fortman(2011)
Olchik et a(2013)
Fortman(2011)
Olchik et a(2013)
Fortman(2011)
Schmitter et al.(2014)
Schmitter et al.(2014)
Kinselia et al.(2009)
Olchik et a(2013)
Schmitter et al.(2014)
Fortman(2011)
Fortman(2011)
Barben et al.(2016)
Olchik et (2013)
Olchik et a(2013)
Suzki et a.(2014)
Finn et al.(2015)
Leung et al.(2015)
Suzki et al.(2014)
Finn et al.(2015)
Leung et al.(2015)
Leung et al.(2015)
Leung et al.(2015)
Giui et al.(2016)

th. ol 2 A 27| 5A 2] T84 o] FAEHAM F =904
ofoll tiet T o F7H= QIR A T2 Bl Su=7 o)A
+ 218 BF S9jo]al oA &3 RCT A+7F giiTh
azjske] o2 ol A= A=Al 2=9l9] A7k

Standard Error

Effects of CBI of Older Adults with MCI

Subgroup within study Statistics for each study Sample size Hedges' g and 95% CI
§ Lower Upper Std
Hedges'g  |imit  limit p-Value Exp-A Con-B Residual
CANTAB-PAL 1.08 008 208 00% 8 8 154
CANTAB-PRM 077 019 174 0117 8 8 0%
Category fluency 0.67 020 158 0131 10 10 0.83
Category fluency 0.00 064 064 100 17 19 0.9
Letter-Number Sequencing 0.15 02 o0& 059 @ # % 0.64
Long-term verbal memory 075 009 142 006 15 2 135
Long-term verbal memory 054 02 13 0218 10 10 055
Long-term verbal memory 054 014 095 008 48 49 e L] 121
MoCA Delayed recall 048 018 079 0002 104 Iz —— 12
RAVLT delayed recall 0.2 043 08 0500 15 2 0.6
RAVLT delayed recall 075 003 148 0041 16 “ 123
RAVLT delayed recall 0.40 049 129 0378 9 9 02
RAVLT immedate recall 0.3 031 109 0258 16 4 025
RAVLT immedate recall 0.27 061 115 0580 9 9 0.07
RAVLT- learning 0.50 021 121 0165 16 4 056
RAVLT totdl 0.28 060 117 05R 9 9 -0.04
RBANS delayed memory 0.29 028 08 034 23 23 0.03
RBANS immediate memory 0.19 038 07 054 23 23 0.37
RBMT screening score 040 -0.2 1.01 0.206 20 20 0.31
RBMT screening score o 001 143 002 16 “ 113
RBMT screening score 0.34 -0.24 0.91 0.250 23 23 0.12
Rey immediate recal 0.50 040 13 o277 9 9 043
Rey Verbal delayed 0.64 07 1% 0188 9 9 073
Rey Verbal delayed 0.08 030 046 0671 46 [:] el 115
RVBT delayed recal 0.40 031 110 o021 16 “ 027
RVBT immedate recal 031 03 101 03 16 “ 0.03
Verbal Memory(immedate) 0.37 014 08 0157 2 29 07
Verbal Memory(immedate) 0.15 082 o0 078 12 2 0.38
Verbal Memory(immedte) 0.18 009 045 012 109 100 - 0.92
Verbal Memoryl(defayed) 057 006 100 000 220 29 104
Verbal Memoryl(defayed) 0.18 0% 0% 065 12 2 0.30
Verbal Memoryl(defayed) 0.19 008 046 017 109 100 —— 0.87
Visuak-spatial memory(delayed) 0.07 020 0% 060 109 100 —_— .77
Visual-spatial memory(immediate) 0.00 02 02 095 109 100 229
Word pairing leaning test 0.81 040 12 000 48 49 249
0.30 02 03 0000 1111 1063 L
0.50 0.00 0.50 1.00
Control-B Experimental-A
0.0
0.4
lel¢»)
a o
0.2 & o qgo ®
o)
00
0 0000 wo
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Figure 3. Funnel plot of by Hedges' g.
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