Supplementary Material

Table S1. Data and outcomes of the 18 selected publications. 
	Author
	Publication title
	Year of publication, country, registration
	Sample (randomized)
	Intervention
	Duration
	Frequency
	Neurocognitive or neuropsychological tests
	Main outcomes

	Bray et al.19
	Combining exercise with cognitive training and vitamin
D3
to improve functional brain connectivity (FBC) in older
adults with mild cognitive impairment (MCI). Results
from the SYNERGIC trial
	2023; Canada; (NCT02808676)
	120
	Physical exercises; cognitive training; Vitamin D oral supplementation
(interventions applied in different combinations)
	20 weeks
	3x/week for 20 weeks

CT or CTc: duration of 30 min/group session

PE or PEc: duration of 60min/group session

VD or placebo

(PE and PEc: group sessions)
	ADAS-Cog 13

MoCA
	Significant increase in functional brain connectivity (FBC) between the hippocampus and angular gyrus in treated groups. There was no significant difference between groups in the MoCA test.

	Giovagnoli et al.20
	Combining drug and music therapy in patients with moderate
Alzheimer’s disease: a randomized study
	2018; Italy; N.I.
	45
	Memantine (20 mg/day); Memantine (20 mg/day) + AMT
	24 weeks
	Memantine: 20 mg/day

AMT: 40min group sessions 2x/week
	SIB-l

SIB

MMSE

NPI
	There was no significant improvement in language between the Memantine + AMT and Memantine groups. The Memantine + AMT group showed significant improvement in symptoms of depression and appetite, according to the NPI. There were no significant differences between groups in MMSE test scores.

	Gonzalez et al.23
	Transcranial direct current stimulation as an adjunct to cognitive
training for older adults with mild cognitive impairment: A randomized controlled trial
	2021;
China; (NCT03441152)
	67
	Transcranial Direct Current Stimulation (tDCS) + Computerized Cognitive Training (CT)

tDCS-sham + CT
	3 weeks
	9 computerized CT sessions over 3 weeks

G1 and G2 received 20 min of tDCS and sham-tDCS simultaneously with CT in each session

	MoCA

DST

TMT

RBMT-3

	All groups showed significant improvement after the intervention and at the 6-week follow-up, with a larger effect size in the tDCS + CT group for the MoCA test.

	Han et al.24
	Multimodal Cognitive Enhancement
Therapy for Patients with Mild
Cognitive Impairment and Mild Dementia:
A Multi- Center, Randomized, Controlled,
Double-Blind, Crossover Trial
	2017; South Korea; (NCT02350738)
	64
	Multimodal Cognitive Enhancement Therapy (MCET):

MCET consists of combining:

Cognitive training

Cognitive stimulation

Reality orientation

Physiotherapy

Reminiscence Therapy

Music therapy
	16 weeks
	3 group sessions lasting 3 hours/session/week
Session = 30min physical exercise; 30min orientation to reality; 30min QoL; 30min break; 60min ADL + BPSD
	MMSE

ADAS-Cog
	The MCET group showed improvements in MMSE and ADAS-Cog. The MCET group improved their RMBPC-F and QoL scores.

	Köbe et al.35
	Combined omega-3 fatty acids, aerobic exercise and cognitive stimulation
2 prevents decline in gray matter volume of the frontal, parietal and
3 cingulate cortex in patients with mild cognitive impairment
	2015; Germany; N.I.
	35
	Omega-3 fatty acids (F.A.s); Aerobic exercises; Cognitive stimulation
	6 months
	F.A.s (2,200mg/day for 6 months)

Physical training (45 min 2x/week)

Cognitive stimulation (AKTIVA): 90 min/session (from the 4th week onwards) comprising 12 group sessions and 1 individual session
	MMSE
	In the volume of gray matter in the frontal, parietal and cingulate cortex regions, there was less atrophy in the treated group. There were no significant differences in cognitive performance in the MMSE test.

	Lau et al.21
	Can transcranial direct current stimulation
combined with interactive computerized
cognitive training boost cognition and gait
performance in older adults with mild
cognitive impairment? A randomized
controlled trial
	2024;  Taiwan; (TCTR 20,220,328,009)
	21
	Transcranial Direct Current Stimulation (tDCS) + Interactive Computerized Cognitive Training (ICCT)
	15 weeks
	3x/week for 15 weeks (15 sessions of cognitive games on Nintendo Switch with sessions of 40min/session simultaneously receiving tDCS or sham-tDCS over the left dorsolateral prefrontal cortex in the first 20 min)
	MoCA
	The combined effect of tDCS + ICCT on cognition was not superior to that of ICCT alone. tDCS + ICCT significantly improved dual-task gait performance.

	Montero-Odasso et al.25
	Effects of Exercise Alone or Combined With Cognitive Training and Vitamin D
Supplementation to Improve Cognition in Adults With Mild Cognitive Impairment
A Randomized Clinical Trial
	2023; Canada; (NCT02808676)
	175
	Aerobic and resistance physical exercise applied alone or combined with computerized cognitive training and vitamin D supplementation
	20 weeks
	Group training sessions 3x/week for 20 weeks. Each session lasted 90min with 30min of cognitive training (active or simulated) followed by 60min of aerobic and resistance exercise or control exercise (balance and toning)

Vit. D 10.000 UI (1 dose 3x/week)
	ADAS-Cog-13
	Between the pure treated group and the pure control group there was a significant improvement in the ADAS-Cog-13 score. (p = 0,005). The addition of vitamin D did not increase the observed effect.

	Ornish et al.26
	Effects of intensive lifestyle changes
on the progression of mild cognitive
impairment or early dementia due
to Alzheimer’s disease: a randomized, controlled
clinical trial
	2024; USA; (NCT04606420, ID: 20172897)
	51
	Intensive Multimodal Lifestyle Intervention
	20 weeks
	Daily for 20 weeks
	ADAS-Cog

CDR-G 

CDR-SB

CGIC
	The Aβ42/40 ratio increased in the intervention group and decreased in the control group. Regarding the intestinal microbiome, there was improvement only in the group that received the intervention (p < 0.0001). The treated group showed an improvement in scores on the ADAS-Cog, CGIC, CDR-SB and CDR-G tests when compared to the control group.

	Qin et al.36
	Effects of repetitive transcranial magnetic stimulation
combined with cognitive training on resting-state
brain activity in Alzheimer’s disease
	2022; China; (ChiCTR-INR-16009227)
	17
	Repetitive Transcranial Magnetic Stimulation (rTMS) combined with cognitive training (CT)
	4 weeks
	20 min/day for 4 weeks
	ADAS-cog

NPI

ACE-III
	The group that received rTMS + CT showed a significant increase in fALFF (fractional amplitude of low-frequency fluctuation) of rsfMRI (resting-state functional MRI) compared to the control group.

	Qin et al.27
	Multisite rTMS combined with
cognitive training modulates
effective connectivity in patients
with Alzheimer’s disease
	2023; China; (ChiCTR-INR-16009227)
	51
	Repetitive transcranial magnetic stimulation (rTMS) combined with cognitive training (COG)
	8 weeks
	1 h/day for 8 weeks (4 weeks of treatment and 4 weeks of post-treatment follow-up)
	ADAS-cog

MMSE

MoCA
	In the treated group, there was a significant improvement in the ADAs-Cog score (p = 0.023) associated with the dorsal lateral prefrontal cortex (DLPFC) region in the right parahippocampus in the EC of this region. There was a significant improvement in the MoCA score (p = 0.043) in the EC in the limbic network in the treated group.

	Rabey et al.28
	Repetitive transcranial magnetic stimulation combined
with cognitive training is a safe and effective modality
for the treatment of Alzheimer’s disease: a randomized, double-blind study
	2013; Israel; (NCT01168245)
	15
	Repetitive transcranial magnetic stimulation (rTMS) combined with cognitive training (COG)
	6 weeks followed by biweekly maintenance for 3 months
	1 hour/day 5x/week for 6 weeks followed by maintenance every 15 days for 3 months
	ADAS-Cog

CGIC

NPI
	After 4.5 months, the treated group showed an improvement of 3.52 points in the ADAS-Cog score. The control group showed a worsening of 0.38 points (p = 0.05). There was an improvement in the average CGIC score of 3.67 points (after 4.5 months), compared to 4.25 and 4.29 in the placebo group (p = 0.05 and p = 0.05 respectively). In the NIP test, no significant improvement was observed in the intervention group when compared to the control group.

	Sabbagh et al.29
	Effects of a combined transcranial magnetic stimulation (TMS) and cognitive training intervention in patients with Alzheimer’s disease
	2019; USA, Israel; (NCT01825330)
	109
	Transcranial Magnetic Stimulation (TMS) + Computerized Cognitive Training (CCT)
	6 weeks
	6 weeks (30 sessions of active or sham treatment divided into 5 days/week for 6 weeks, and two follow-up visits)
	ADAS-Cog

ADSC-CGI-C
	The treated group (TMS + CCT) showed significant improvements in ADAS-Cog and ADSC-CGI-C test scores when compared to the control group (TMS-sham + CCT). Response analysis showed that 31.7% of volunteers in the treated group had an improvement of ≤ -4 points on the ADAS-Cog, while only 15.4% in the control group showed this improvement.

	Shimada et al.30
	Effects of Combined Physical and Cognitive Exercises on Cognition and Mobility in Patients With Mild Cognitive Impairment: A Randomized Clinical Trial
	2018; Japan; (UMIN000007749)
	308
	Physical exercises (PE) + Cognitive exercises (CE)
	40 weeks
	Weekly sessions lasting 90 min/session for 40 weeks
	MMSE

WMS-LM II

RAVLT
	The treated group (cognicizar) showed better scores on the MMSE (difference = 0.8, p = 0.012), WMS-LM II (difference = 1.0, p = 0.004) tests. There were no significant differences in the RAVLT test (difference = 0.2, p = 0.352). Between the MCI-amnestic subgroups of the intervention group and the control group, the MCI-amnestic subgroup showed significantly smaller MTA-ERC volume losses in the left hemisphere (Z score difference = -31,900; p = 0.032), however, not in the right hemisphere (Z score difference = -4.900; p = 0.629).

	Maffei et al.31
	Randomized trial on the effects
of a combined physical/cognitive
training in aged MCI subjects: the
Train the Brain study
	2017; Italy; (NCT01725178)
	113
	Cognitive training (CT) combined with Physical training (PT)
	7 months
	CT: 2 sessions of 60 min each, 1x/day, 3x/week for 7 months.
PT: 1h 3x/week for 7 months
	ADAS-Cog
	No significant volume reduction was found in the parahippocampal region in both groups. In the treated group, 9% showed an increase in scores greater than 1.5 and 47% presented a reduction in scores greater than 1.5 in the ADAS-Cog test. In the control group, 40% showed an increase in scores of more than 1.5 and 14% showed a reduction of more than 1.5 in the ADAS-Cog test.

	Vecchio et al.22
	Neuronavigated Magnetic Stimulation combined
with cognitive training for Alzheimer’s patients: an EEG
graph study
	2022; Italy; (GR-2013- 510 02358430)
	63
	Neuronavigated repetitive transcranial magnetic stimulation (rTMS) associated with Cognitive training (COG)
	6 weeks
	1 session/day for 5 days/week for 6 months
	ADAS-Cog
	There was no statistically significant difference in relation to the scores of both groups in the ADAS-Cog test. A negative correlation was observed between ADAS-Cog and SW-delta. A positive correlation was observed between ADAS-Cog and SW-alpha.

	Vicente De Sousa et al.32
	Impact of Nutritional Supplementation and
a Psychomotor Program on Patients With
Alzheimer’s Disease
	2017; Portugal; (N.I.)
	79
	Oral nutritional supplementation (ONS) and psychomotor rehabilitation program
	21 days
	ONS 1x/day for 21 days (180 days follow-up from the start of the intervention)
	MMSE
	In the MMSE score, G1 showed a decrease of -0.2 (1.3) points and G3 showed a decrease of -1.2 (3.1) points (p < 0.05). In the MMSE score, from baseline to the end of follow-up, a decrease in the score was observed for G1 with -1.1 (3.2) points and for G2 with -1.7 (5.1) points (p < 0.05).

	Xu et al.33
	A pilot feasibility randomized controlled
trial on combining mind-body physical
exercise, cognitive training, and nurse-
led risk factor modification to reduce
cognitive decline among older adults with
mild cognitive impairment in primary
care
	2020; Hong Kong; (ChiCTR1800015324)
	19
	Cognitive training and mind-body physical exercise plus
nurse-led risk factor modification (CPR) and Nurse-led risk factor modification (REM)
	6 months
	Individual and group sessions 3x/week for 12 weeks in a clinical center + 12 weeks of guided sessions at home
	ADAS-Cog

HK-MoCA
	There was a significant improvement only for the RFM group (4.50 ± 2.59; p = 0.008) in the HK-MoCA test.

	Zhang et al.34
	High‑frequency repetitive transcranial magnetic stimulation
combined with cognitive training improves cognitive function
and cortical metabolic ratios in Alzheimer’s disease
	2019; China; (ChiCTR-INR-16009227)
	30
	Repetitive transcranial magnetic stimulation (rTMS) combined with Cognitive training (CT)
	4 weeks
	rTMS sessions lasting 20 min/day for 4 weeks associated with CT sessions lasting 1 hour
	ADAS-Cog

MMSE

NPI

ADL

ACE-III
	The total scores of the eTMS-CT group decreased, showing significant improvements at T1 (− 3.37 ± 0.67) and T2 (− 3.52 ± 0.49). The sham group's scores remained stable at T1 and T2 on the ADAS-Cog test.
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