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DISCUSSION 

Many studies have concluded that age is an 
important factor affecting cognitive functioning in 
older adults[20-21]. The participants in the present 
study were >65 years of age and the mean age was 
72.5±5.8 years. Declines in bodily functions, 
especially in the nervous and perception systems, 
greatly influence cognitive abilities and ADL. The 
settings of this study were remote villages in 
relatively poor areas of China that have been 
influenced by historical events that have contributed 
to a lack of educational resources. The results 
demonstrated that level of education may affect 
cognitive abilities, with an association between 
fewer years of education and faster declines in 
cognitive ability with age, which is consistent with 
the findings of previous studies[31-32].  

The present study utilized 4 authoritative scales 
to evaluate cognitive decline. Scores on each scale, 
as well as time to complete the test, demonstrated 
that main effects of group differed depending on the 
measure. Except for the HAM-D scale, there were 
main effects of time point (P<0.05). There was an 
interaction between group and time point for all 
scores. We compared scores at different time points 
and concluded that the MMSE and LOTCA scores 
were statistically different between groups during 
training and that these effects were more robust for 
the MMSE, MoCA, HAM-D, and LOTCA scores and for 
the completion time point after training. These 
results demonstrate that training improved the 
cognitive ability of patients with MCI who reside in 
rural areas. The treatment group experienced 
improvements during metaphase and post-training, 
which were greater than improvements in the 
control group. Furthermore, this effect of    
training was more robust with the passage of time. 
Older adults with MCI, who reside in rural     
areas, participated in this training. Training may 
stimulate brain activity and promote cognitive ability 
by using cognition to complete all tasks 
independently. Our results are consistent with those 
of cognitive training studies of older adults in urban 
communities[33-35]. 

Main effects of group occurred for all MoCA 
subtests except VE, which required participants to 
think about the relationship between 2 items while 
using logical abilities and spatial imagination. Due to 
historical events and living conditions, older adults in 
China have not had the opportunity to receive 
training that would promote their abilities in these 

types of tasks. Some cognitive abilities, such as 
language, attention, and orientation, which are 
closely related to daily life, improved after training. 
Regarding the main effect of time, all subtests 
except language improved in the treatment group 
compared to the control group. There were 
interactions between group and time point for 
language, attention, and orientation. We concluded 
that the interaction between group and time   
point indicates that this 2 month training easily 
enhances these abilities. In contrast, cognitive 
abilities such as VE, naming, abstraction, and 
memory, which were difficult to learn, did not 
improve. Although the mean MoCA score increased, 
it was still below the standard scores of 15-24 for 
patients with MCI. This finding likely occurred 
because these MoCA score values were not 
standardized in older adults with low levels of 
education. However, the elevated scores observed in 
the present study do still represent improvements in 
cognitive functioning. 

The LOTCA scores demonstrated that the main 
effect of group differed between subscales. Main 
effects of time point indicated that all subscales 
except AU differed, although there were varied 
effects at different time points. There were 
differences in orientation, VP, VMO, and LQ, as well 
as interactions between group and time point. 
Differences between the LOTCA scores at different 
time points indicate that cognitive training improves 
cognitive abilities such as VP, orientation, VMO, LQ, 
SP, and AU in older adults who reside in rural areas, 
although the magnitude of effects differed. Tasks 
that are easier to learn, such as VP and orientation, 
as well as vivid tasks such as VMO and LQ, improved 
significantly. In contrast, there were no significant 
effects for tasks such as SP and AU, which the 
participants had less interest in learning. 

Cognitive training is an effective method to 
promote improvements in the cognitive abilities of 
patients with MCI[36]. After training, improvements in 
attention, language, orientation, VP, VMO, and LQ 
confirmed that this training is suitable for older 
adults with low education levels who reside in rural 
areas, and that the training contributes to 
rehabilitating cognitive function in these patients 
with MCI. Continued improvements in the scores of 
the treatment group indicate that the training has 
continuing benefits over time. During the training, 
we also observed that older adults were interested 
in the more entertaining tasks and could experience 
benefits within a short period of time, but their 
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progress was slower in tasks that most participants 
found less interesting, such as arithmetic.  

CONCLUSION 

Our cognitive training protocol improved the 
cognitive abilities of patients with MCI who reside in 
rural areas and who have low education levels, with 
particular benefits for attention, language, 
orientation, VP, VMO, and LQ tasks. The observation 
of continued improvements in the treatment group 
over time indicates that cognitive training has 
long-term efficacy. 
Limitations 

Although there is previous research on MCI in 
Chinese populations, this work is limited compared 
to findings in other ethnic groups, particularly with 
regard to the effects of cognitive training. In the 
present study, we did not collect physiological data, 
such as ERP (event-related potential) recordings. 
Future research would benefit from the use of such 
techniques to support associated physical impacts of 
training. However, the present study provides initial 
data to contribute to this field in Chinese 
populations, and will be useful to future researchers. 
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