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Background: There is an increasing need for non-pharmacological treatments that can enhance the 
cognitive function of individuals with mild cognitive impairment. We firstly performed multidimensional 
intervention based on the concept of the International Classification of Functioning, Disability and Health, 
and aimed to explore its short-term effect on the improvement of cognitive function in individuals with mild 
cognitive impairment.
Methods: Twenty-four individuals with mild cognitive impairment in this pilot study were recruited from 
the memory clinic and neurology ward in Shanghai Tenth People’s Hospital from August 2018 to August 
2019. According to participants’ personal wishes, 13 and 11 participants were enrolled into an intervention 
group and a control group, respectively. Based on the International Classification of Functioning, Disability 
and Health, we performed baseline assessments to all participants. According to the assessment results and 
the wishes and hobbies of the patients, then doctors, therapists, nurses, patients and their families together 
chose the appropriate multidimensional interventions to the intervention group in seven 1-hour sessions and 
health education to the both groups. After one week, all participants underwent reevaluation of cognitive 
function.
Results: There were significant differences between the two groups on the improvement of cognitive 
function. The intervention group (mean ± SD, 3.460±1.613) scored higher than the control group 
(1.360±0.924) on the change score of the total score in the Montreal Cognitive Assessment (t =3.808, 
P<0.001, 95% CI: 0.955–3.240), though not on the change score of any cognitive domain score. Regression 
results showed that the change score of the total score was negatively correlated with the baseline score 
of Abstraction score (aR2 =0.583, β =−0.506, P=0.031) and the modified Barthel index score (β =−0.464, 
P=0.045) in the intervention group.
Conclusions: The pilot study demonstrated that the short-term multidimensional intervention may 
produce cognitive benefits in individuals with mild cognitive impairment.
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Introduction

Mild cognitive impairment (MCI) is a disorder in which 
individuals demonstrate cognitive impairment with 
minimal disruption to instrumental activities (1,2). Non-
pharmacological treatments in MCI have been of great 
concern. 

Recently, cognitive training and cognitive rehabilitation 
have become important non-pharmacological therapeutic 
approaches for MCI. For example, cognitive training 
describes a group of games that exercise mental processing 
abilities including attention, memory, calculation, etc. (3).  
Routine cognitive rehabilitation is to use strategies or 
interventions to manage or reduce difficulties most 
relevant to the individuals with cognitive impairment (4). 
However, these effects of cognitive trainings or routine 
cognitive rehabilitations in individuals with MCI are 
often not observed in the short-term which affects patient 
enthusiasm and compliance for training or rehabilitation, 
and, furthermore, low compliance in turn may weaken these 
effects. In addition, cognitive trainings or routine cognitive 
rehabilitations just focus on cognitive function and/or some 
of the functions related to cognitive function. Besides mental 
exercise, MCI patients need further exercises based on the 
concept of the International Classification of Functioning, 
Disability and Health (ICF) (5), such as physical exercises, 
relaxation training, health instruction, etc.

The ICF was propounded by the World Health 
Organization, and it provides a comprehensive framework 
for evaluation (5); all rehabilitation interventions are based 
on the evaluation, and the accurate evaluation helps us to 
choose accurate and effective interventions, so ICF also 
provides a comprehensive framework for intervention. Maki 
et al. suggested interventions that enable the wellbeing 
of dementia patients should be performed using the 
framework of ICF (6). ICF is grounded in the concept of 
assessing health condition through the perspective of the 
whole person. It comprises of three components (Body 
functions and structures, Activity, and Participation) and 
two contextual factors (Environmental and Personal), all 
of which are related (5) (Figure 1). The symptoms of MCI 
include impairments of different functions, such as cognitive 
impairment, difficulties undertaking complex activities in 
daily living (7), and changes in mood and behavior (8). Since 
these symptoms and other contextual factors are mutually 
related, we proposed that the intervention for MCI patients 
should be multidimensional.

Therefore, in the current pilot study, we firstly performed 

multidimensional intervention and aimed to explore whether 
the intervention could significantly improve cognitive 
function in MCI patients. Due to the comprehensiveness 
and multidimension of the intervention, we explore 
whether its effect will be observed as early as one week 
after commencement. We present the following article in 
accordance with the TREND Statement reporting checklist 
(available at http://dx.doi.org/10.21037/apm-20-346).

Methods

Participants

Twenty-four patients with MCI were recruited from the 
memory clinic and neurology ward in Shanghai Tenth 
People’s Hospital from August 2018 to August 2019. 
According to participants’ personal wishes, 13 and 11 
participants were enrolled into an intervention group and 
a control group, respectively. There were no significant 
differences between the two groups in clinical characteristics 
(Table 1) and baseline total scores and cognitive domains 
scores on the Montreal Cognitive Assessment (MoCA) 
and the Mini-mental State Examination (MMSE) (Table 2).  
In this study, the probable etiological subtypes of MCI 
included mild neurocognitive disorder due to Alzheimer’s 
disease and mild neurocognitive disorder owing to 
multiple etiologies (e.g., Alzheimer’s disease and vascular 
neurocognitive disorder). The study protocol was approved 
by the Ethics Committee of Shanghai Tenth People’s 
Hospital (No. SHSY-IEC-4.1/19-124/01) and conforms 
to the provisions of in accordance with the Helsinki 
Declaration as revised in 2013. All participants gave written 
informed consent.

Inclusion criteria

In the study, participants met all the following criteria: (I) 
accorded with the MCI diagnosis criteria of the Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition (9);  
(II) had no history of severe psychiatric disease, or drug, 
and/or alcohol abuse; (III) were not currently taking 
neuroactive drugs (prescribed low-dose sleep medication 
was an exception); and (IV) had a Functional Activities 
Questionnaire (FAQ) score between zero and five.

Exclusion criteria

Participants who met any of the following criteria were 
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excluded from the study: (I) active psychiatric disorders; 
(II) acute cerebrovascular disorders; (III) substance 
abuse disorders; (IV) other forms of dementia; or (V) 
cognitive impairment with significant impact on functional 
independence based on the clinical interview; (VI) 
FAQ score > five; and (VII) Hamilton Depression Scale 
(HAMD)/17-item score >17, and Hamilton Anxiety Scale 
(HAMA) score ≥14.

Baseline assessment

Based on the ICF, we performed baseline assessments 
including Body functions & structures and Activities, and 
we got information about Participation, Environmental 
factors and Personal factors. Baseline Body functions & 
structures and Activities clinical characteristics included 
age, sex, education, probable etiology, marital status, 
cognitive disorder history, course of disease, neurological 
function (vision, hearing, speech, obstructive sleep 
apnea syndrome, walking, numbness, tingling), modified 
Barthel index (MBI), FAQ, HAMA, HAMD, MoCA and 
MMSE. Neuropsychological measures were obtained by 
neuropsychological assessors who were blind to grouping. 

Cognitive measures

The Beijing version of the MoCA translated from the 
original English was applied in the current study (10), and 
it involves seven cognitive domains (Visuospatial/executive 
function, Naming, Attention, Abstraction, Language, 
Delayed memory, and Orientation). The Chinese version of 
the MMSE was used to detect the dementia in the Chinese 
population (11), and the MMSE covers five domains (12): 

Orientation of place and time, Registration, Attention and 
calculation, Recall, Language and visual construction. 

Cognitive rehabilitation

Based on the International Classification of Functioning, 
Disability and Health, we performed baseline assessments 
to all participants. According to the assessment results 
and the wishes and hobbies of the patients, then doctors, 
therapists, nurses, patients and their families together 
chose the appropriate multidimensional interventions to 
the intervention group in seven 1-hour sessions and health 
education to the both groups. The multidimensional 
intervention consisted of individualized physical therapy, 
occupational therapy, speech therapy, rehabilitation 
psychology, rehabilitation engineering and educational 
information. Educational information pertained to MCI 
in terms of epidemiology, etiology, clinical manifestations 
and prognosis, and it also included recommendations for 
appropriate participation in social activities. Rehabilitation 
engineering suggestions involved in environmental and 
facilities reconstruction. Rehabilitation psychology included 
abdominal breathing relaxation training, listening and 
empathy, as well as other techniques to alleviate patients’ 
and caregivers’ psychological pressure. Speech therapy 
included memory, calculation, attention, visuospatial, 
orientation, executive skills, and so on. Occupational 
therapy included some strategies or trainings to manage or 
reduce difficulties most relevant to the participants. Physical 
therapy recommended some aerobic exercises. Professional 
therapists instructed patients to conduct their respective 
rehabilitation programs at neurological rehabilitation center 
and guaranteed the quality of the patient's rehabilitation 

Figure 1 Concept of International Classification of Functioning, Disability and Health. The International Classification of Functioning, 
Disability and Health aims to assessing health condition through the perspective of the whole person. 
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interventions. After each session, the participants were 
given homework to strengthen the interventions.

Health education

Health education was given to both groups by doctors, 
therapists, nurses. It included educational information 
pertained to MCI in terms of epidemiology, etiology, 
clinical manifestations and prognosis, and it also included 
recommendations for appropriate participation in social 
activities.

Cognitive change

Participants underwent reevaluation on the MoCA and 
MMSE scales after one week. Evaluators were blinded to 
baseline results and were not involved in implementing any 
aspect of the intervention. Change score was defined to 

reevaluation score minus baseline score. Change rate of the 
score was defined to change score divided by baseline score.

Sample size calculation and statistical analysis

Sample size calculation for comparison between two groups 
was performed. We selected type 1 error rate at 5% and the 
power of study at 80%. The endpoint is the change score of 
the total score on the MoCA, the sample sizes is 7 subjects 
per group. 

The IBM SPSS statistics was used to perform Statistical 
analyses. We used the Kolmogorov-Smirnov test to 
determine the normality of distribution for all scale 
variables. A t-test was used to test for the differences about 
the normally distributed variables between the two groups 
and to estimate the 95% confidence interval (CI) for 
differences. Mann-Whitney test was performed to test for 
the differences about the non-normally distributed variables 

Table 1 Participant clinical characteristics

Characteristic Intervention group Control group P valuea

Age, mean ± SD 63.231±7.812 62.182±7.872 0.747

Education (years), mean ± SD 10.230±3.086 11.360±2.942 0.368

Course of disease (years), mean ± SD 1.389±1.632 3.278±3.874 0.123

Sex (M/F), n 8/5 10/1 0.228

Marital status (married/divorced/single), n 12/0/2 10/1/0 0.776

Probable etiological subtypes (mild neurocognitive disorder due to 
Alzheimer’s disease /multiple etiologies), n

3/10 2/9 0.865

Cognitive disorder history (yes/no), n 0/13 0/11 1

Normal vision (yes/no), n 13/0 11/0 1

Normal hearing (yes/no), n 13/0 10/1 0.733

Normal speech (yes/no), n 9/4 10/1 0.392

Obstructive sleep apnea syndrome (yes/no), n 0/13 0/11 1

Normal walking (yes/no), n 12/1 9/2 0.691

Numbness (yes/no), n 0/13 0/11 1

Tingling (yes/no), n 0/13 0/11 1

MBI, mean ± SD 96.460±12.758 96.910±3.562 0.912

FAQ, mean ± SD 2.150±1.144 2.270±1.009 0.792

HAMA, mean ± SD 6.380±3.664 6.180±4.332 0.902

HAMD, mean ± SD 7.460±4.484 6.180±5.115 0.520
a, P value for analysis of variance group effect. None of the measures had a significant group effect. MBI, modified Barthel index; FAQ, 
Functional Activities Questionnaire; HAMA, Hamilton Anxiety Scale; HAMD, Hamilton Depression Scale.
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Table 2 Baseline scores and change scores on the MoCA and MMSE scales in two groups

Intervention group Control group P value

Baseline score on the MoCA

Total score 20 (16.500–25) 22 (20–23) 0.683

Visuospatial/executive function 3 (2.500–4.500) 4 (2–5) 0.767

Naming 3 (2–3) 3 (2–3) 0.351

Attention 5 (4–6) 5 (5–6) 0.559

Abstraction 1 (0–2) 1 (1–2) 0.779

Language 1 (0–2) 1 (1–2) 0.303

Delayed memory 2 (0–3) 1 (0–2) 0.512

Orientation 6 (5–6) 6 (6–6) 0.059

Baseline score on the MMSE

Total score 24 (21–27.500) 26 (25–26) 0.294

Orientation 9 (8–10) 10 (10–10) 0.099

Registration 3 (2.500–3) 3 (3–3) 0.096

Attention and calculation 5 (3–5) 5 (3–5) 0.655

Recall 2 (0–2) 1 (0–2) 0.394

Language and visual construction 8 (6–9) 8 (6–9) 0.382

Change score on the MoCA

Total score 3.460±1.613 1.360±0.924 <0.001

Visuospatial/executive function 0 (0–1) 0 (0–1) 0.553

Naming 0 (0–0) 0 (0–0) 0.326

Attention 0 (0–1) 0 (0–0) 0.154

Abstraction 0 (0–0) 0 (0–0) 0.371

Language 1 (0–1.500) 0 (0–1) 0.115

Delayed memory 1 (0–3) 2 (0–2) 1.000

Orientation 0 (0–0.500) 0 () 0.326

Change score on the MMSE

Total scores 2.460±1.664 0.730±1.679 0.019

Orientation 0 (0–1) 0 (0–0) 0.443

Registration 0 (0–0.500) 0 (0–0) 0.191

Attention and calculation 0 (−0.500–1.500) 0 (0–1) 0.601

Recall 1 (0–1) 1 (−1–1) 0.730

Language and visual construction 1 (0–1.500) 0 (0–1) 0.272

Values are reported as median (25th–75th percentiles) for non-normal distribution data and as mean ± SD for normally distributed data. 
Change score = reevaluation score minus baseline score. The MoCA scale involves seven cognitive domains: Visuospatial/executive 
function, Naming, Attention, Abstraction, Language, Delayed memory, and Orientation. The MMSE scale covers five domains: Orientation 
of place and time, Registration, Attention and calculation, Recall, Language and visual construction.
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between the two groups. The multiple linear regression 
with stepwise elimination was applied to investigate the 
impact of participant clinical characteristics and cognitive 
domains of the MoCA and MMSE scales on the change 
scores of the total scores and the change rates of the total 
scores about the MoCA and MMSE scales. A P value less 
than 0.05 was considered significant.

Results

Cognitive change

There were significantly different between the two groups 
on the change score of the MoCA total score (t=−3.808, 
P<0.001, 95% CI: −3.240 to −0.955; the control group: 
1.360±0.924, the intervention group: 3.460±1.613) (Table 2) 
, and the change score of the MMSE total score (t=−2.534, 
P=0.019, 95% CI: −3.154 to −0.315; the control group: 
0.730±1.679, the intervention group: 2.460±1.664), 
although significant difference was not found on any 
cognitive domain of the MoCA and MMSE. 

Predicting response to multidimensional intervention

We predicted the change scores of the total scores and the 
change rates of the total scores on the MoCA and MMSE 
scales based on clinical characteristics and baseline scores 
as well as the change scores of cognitive domains on the 
MoCA and MMSE scales. Regression results showed that 
the baseline score of Abstraction on the MoCA (change 
score of the total score: β =−0.506, P=0.031; change rate 
of the total score: β =−0.555, P=0.003) and the MBI score 
(change score of the total score: β =−0.464, P=0.045; change 
rate of the total score: β =−0.541, P=0.003) predicted the 
change score of the total score and the change rate of the 
total score on the MoCA in the intervention group. The 
change score of Registration (β =0.858, P<0.001), and the 
baseline scores of Attention and calculation (β =−0.703, 
P=0.001) on the MMSE predicted the change score of the 
total score on the MMSE in the intervention group, while 
the change scores of Recall (β =0.657, P<0.001), Language 
and visual construction (β =0.539, P<0.001), Attention 
and calculation (β =0.417, P<0.001) and Registration (β 
=0.180, P<0.001), and the baseline score of Orientation (β 
=−0.241, P<0.001) on the MMSE did in the control group. 
The change score of Registration (β =0.586, P=0.002), the 
baseline scores of Attention and calculation (β =−0.701, 
P<0.001), as well as Language and visual construction (β 

=−0.330, P=0.042) on the MMSE, and the MBI score (β 
=−0.295, P=0.024) predicted the change rate of the total 
score on the MMSE in the intervention group. The change 
scores of Recall (β =0.820, P<0.001), Language and visual 
construction (β =0.526, P<0.001), Attention and calculation 
(β =0.486, P=0.002) on the MMSE and the HAMA score 
(β =−0.234, P=0.033) predicted the change rate of the total 
score on the MMSE in the control group (Table 3).

Discussion

We measured the cognitive effects after one-week of 
treatment with either multidimensional intervention 
or health education, in subjects with MCI. The study 
demonstrated that the short-term multidimensional 
intervention in patients with MCI may produce cognitive 
benefits.

In  the  pre sent  s tudy,  the  group  t rea ted  wi th 
multidimensional intervention improved on global cognitive 
abilities though not on specific cognitive domains. These 
results are consistent with those reported in other studies 
(13-16), indicating that cognitive rehabilitation may 
improve cognitive function in MCI. However, the effects 
on specific cognitive domains are inconsistent with different 
studies. For example, some studies have found significant 
improvements on executive function and/or memory (13,16). 
Some researchers suggest that the efficacy of rehabilitation 
depends on the specificity of the training (17). Based on the 
ICF, our intervention considered the whole person, which 
may have led us to find significant improvements on global 
cognitive ability in the short-term, but its effect on specific 
cognitive domain may need more time.

We found the change scores of the total score and 
the change rates of the total score on the MoCA and 
MMSE scales were associated with HAMA score, MBI 
score and baseline scores as well as change scores of some 
cognitive domains on the MoCA and MMSE scales. 
Although the independent functioning of MCI is not 
precluded by cognitive deficits, some study supports that 
there are changes in MCI patients’ psychological and 
daily functioning (1,18,19). Neuropsychiatric symptoms 
are associated with MCI, with anxiety being one of the 
most common issues (8,20). Moreover, the changes of 
daily functioning may be used to explore the probability 
of MCI patients developing into dementia (19,21). A trial 
found that the cognitive function was ameliorated after a 
3-month rehabilitation training comprising physical and 
mental activity (22). Multi-domain defected MCI patients 
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Table 3 Stepwise linear regression results about predicting the change scores and the change rates of the total scores on the MoCA and MMSE 
scales by participant clinical characteristics, the baseline scores and the change scores of cognitive domains scores

Predictor variable aR2 β P

Change score of the total 
score on the MoCA scale

Intervention group: 0.583

Baseline score of abstraction −0.506 0.031

MBI score −0.464 0.045

Change score of the total 
score on the MMSE scale

Control group: 1.000

Change score of the recall 0.657 <0.001

Change score of Language and visual construction 0.539 <0.001

Change score of attention and calculation 0.417 <0.001

Baseline score of orientation of place and time −0.241 <0.001

Change score of registration 0.180 <0.001

Intervention group: 0.735

Change score of registration 0.858 <0.001

Baseline score of attention and calculation −0.703 <0.001

Change rate of the total 
score on the MoCA scale

Intervention group: 0.799

Baseline score of abstraction −0.555 0.003

MBI score −0.541 0.003

Change rate of the total 
score on the MMSE scale

Control group: 0.956

Change score of recall 0.820 <0.001

Change score of language and visual construction 0.526 <0.001

Change score of attention and calculation 0.486 0.002

HAMA score −0.234 0.033

Intervention group: 0.890

Change score of registration 0.586 0.002

Baseline score of attention and calculation −0.701 <0.001

MBI score −0.295 0.024

Baseline score of language and visual construction −0.330 0.042

Only significant results are depicted. Change score = reevaluation score minus baseline score. Change rate of the score = (reevaluation 
score – baseline score)/baseline score. The MoCA scale involves seven cognitive domains: Visuospatial/executive function, Naming, 
Attention, Abstraction, Language, Delayed memory, and Orientation. The MMSE scale covers five domains: Orientation of place and time, 
Registration, Attention and calculation, Recall, Language and visual construction. MBI, modified Barthel index. HAMA, Hamilton Anxiety 
Scale.

may experience more functional defects than those with 
single domain (19). Furthermore, cognitive, psychological 
and daily functioning are mutually related components 
in individuals with MCI, and therefore, it is beneficial to 
perform multidimensional assessment and multidimensional 
intervention.

There are some limitations in this study. First, the small 

sample size affected the statistical power and obstructed a 
more rigorous statistical analysis on the cognitive domains. 
Second, the multidimensional intervention was based 
on ICF, but the components of the multidimensional 
intervention were different among different people. 
Third, the study did not explore the relative contribution 
of rehabilitation components to the outcome. Finally, 
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the study didn’t explore the possible long-term effects of 
the multidimensional intervention and its effect on the 
participants’ functional ability.

In future studies we aim to determine whether 
multidimensional intervention will lead to long-term 
improvement and/or preservation of functional ability in 
patients with MCI, in order to maintain quality-of-life 
in patients, delay the onset of dementia, and reduce the 
financial burden to patients, families and the healthcare 
system. 
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