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Abstract
Background/Objectives: This study was to investigate how general cognitive program and workbook cognitive
programs were applied to the elderly with mild cognitive impairment, respectively, to find out how they help the subject's
sustained attention and working memory.
Methods/Statistical analysis: To investigate the effect of program for 13 elderly of mild cognitive impairment, this study
was classified into two group which in experime ntal and control group. The evaluation tool were such as digit span forward test,
digit span backward test, digit substitution symbol test and attention questionnaire scale was used.
Findings: As a result of the study, there was a statistical difference in sustained attention and working memory after
intervention within two groups (p<0.05), but there was no significant difference in sustained attention and working memory
after intervention between two groups (p>0.05).
Improvements/Applications: Based on these results, the workbook cognitive program and general cognitive program can
be utilized in consideration of the local community environment of the elderly of mild cognitive impairment and the
characteristics on the individual of mild cognitive impairment, and through this, the cognitive function of the elderly can be
improved.
Keywords: Mild cognitive impairment, Elderly, Workbook cognitive program, Sustained attention, Working memory

1. Introduction
The development of medical technology is increasing the elderly population. The rapid increment in the elderly population
caused by this negatively affects the functional activity of the aged population by increasing the decline in cognitive function caused
by degenerative diseases of central nerve system such as Alzheimer's disease as well as the decline in physical function [1]. Dementia
in the elderly affects not only memory but also the overall cognitive abilities of humans such as attention span, language,
spatiotemporal ability, and judgment[2]. Treatment of dementia through drugs has limitations in improving of the cognition in
elderly with dementia, so it is important to prevent dementia, early detection, and to suppress cognitive deterioration through active
intervention following the initial diagnosis[3]. Mild cognitive impairment (MCI), a disease associated with dementia, is a high risk
with a high rate of developing into dementia in the future, with reduced attention and memory compared to the same elder age group.
To prevent dementia, various programs that detect MCI for early and prevent it from developing into dementia are required.
Attention can be explained as one of the basic cognitive functions required for normal task performance [4]. Attention is classified
into sustained attention, selective attention, divided attention. Among them, sustained attention explain that ability to maintain
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concentration activity for a certain period of time, and is an important process for learning or remembering new knowledge. In a
comparative study between MCI and normal person through a computerized neurocognitive function test, it was confirmed that
there was a difference in sustained attention and selective attention. In addition, MCI appears as a major feature of memory
decline[5]. In particular, it is characterized by impairment of working memory, which stores and manipulates information for a
short period of time[6]. This impairment of working memory plays an important role in daily life as it is difficult to find objects in
the house or to perform complex daily activities[7]. The importance of prevention of dementia and intervention of MCI due to the
increase of the elderly population is increasing. In addition, in order to prevent dementia and improve MCI, development of a
program that can be easily applied to cognitive rehabilitation with minimal help is required. And one of the programs applied to
patients with dementia and MCI is the workbook cognitive program. Compared to other programs, it is easy to purchase, easy to use, and
can be useful at home. The workbook cognitive program can be used for the purpose of improving memory and attention span through the
use of objects, tasks for waiting for names, and organized problems. In previous studies, it was reported that it is helpful in improving the
subject's attention span, but has limitations in improving memory [8]. And while the workbook cognitive program focuses on improving
complex cognitive functions, it has limitations in improving the activities of daily living in the subject through workbooks cognitive
program[9,10, 17-26]. Therefore, this study aimed to find out how it can help improve cognitive functions such as sustained
attention and working memory by using workbooks cognitive program by level. Through this program, I would like to present a
basis for an effective workbook approach for MCI level and characteristics of MCI.

2. Materials and Methods
2.1. Subjects
This study was conducted for the 13 elderly with MCI over 65 years old. First, Korean version mini-mental state examination (KMMSE) was used to select subjects and to proceed with a workbook cognitive program, and selected subjects who agreed to the study.

2.2. Methods
To investigate the effect of the workbook cognition program, it was classified into two group which in experimental (n=7) and control
group (n=6). A workbook cognitive program was conducted, and control group applied general cognitive programs. Digit span test (DST)
digit substitution symbol test (DSST), and attention questionnaire scale (AQS) were used to investigate changes in work memory and
attention span of study in subjects. The digit span test (DST) can measure working memory and consists of a digit span forward test
(DSFT) and a digit span backward test (DSBT) [11]. DSFT is a test that memorizes the numbers presented aurally according to the
order presented, starting with a new number, and DSBT is a test that memorizes the numbers presented aurally in reverse, starting
with two numbers. DSST is an assessment that can distinguish between the elderly with MCI and the elderly with Alzheimer's dementia.
It measures executive function, working memory, temporal spatial processing skills, and sustained attention[12]. AQS is a questionnaire
that provides information on the subject's sustained attention by categorizing the types of attention. This study was conducted in the form
of self-report. In both groups, a cognitive program was conducted 3 times a week, 12 sessions for a total of 4 weeks, and 50 minutes per
session, and evaluations were conducted before and after the intervention.

2.3. Statistical analysis
Analysis was performed SPSS 21.0 Window version. Among the general characteristics of the study subjects, age, K-MMSE,
DSFT, DSBT, DSST, and AQS mean values and standard deviation were used for descriptive statistics and gender and education
were used for frequency analysis. All analyzes used a nonparametric test. The comparison of sustained attention and working
memory on pretest and posttest within two groups uses the Wilcoxon signed rank test of the nonparametric test, and the comparison
on the difference of working memory and sustained attention between two groups is Mann-Whitney U test of the nonparametric
test. The statistical significance level is α = 0.05.

3. Results and Discussion
3.1. Results
3.1.1. General characteristics of subjects
As shown in Table 1, the gender of all subjects in this study was 5 males, 6 females and the average age was 77.92. The K-MMSE as
screening test for cognitive function was 21.08±1.38. In the experimental group, the gender was 3 males, 4 females, and the average age
was 78.00. And K-MMSE was 21.43±1.27. Finally, the gender of the control group was 2 males, 4 females, and the average age was
77.83. K-MMSE was 20.67±1.50 [Table 1].
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Table 1 General characteristics of participants
Variable

TG (n=13)

EG (n=7)

CG (n=6)

77.92±4.01

78.00±3.32

77.83±5.03

Male

5(33.3)

3(42.9)

2(42.9)

Female

8(66.7)

4(57.1)

4(57.1)

Age (point)
Gender

20.67±1.50
K-MMSE (point)
21.08±1.38
21.43±1.27
M ± SD: mean ± standard deviation, TG: total group, EG; experimental group, CG; control group, K-MMSE; korean version
mini mental state examination

3.1.2. Difference of sustained attention and working memory within two groups
3.1.2.1. Difference of sustained attention and working memory in EG
As shown in Table 2, DSFT and DSBT, a detailed item of DST examined to examine the working memory of experimenta
l group, was 3.71 ± 1.50 after 2.00 ± 0.58 before intervention, and 1.86 ± 1.21 before intervention and 3.57 ± 1.13 after interventio
n. In the DSST, which was examined to investigate attention span, there was a statistically significant difference in all items(p<0.0
5), even 44.35 ± 6.02 before intervention, 51.32 ± 5.42 after intervention, and 18.14 ± 1.17 before intervention and 22.71 ± 3.87 be
fore intervention in AQS (p<0.05) [Table 2].
Table 2. Comparison of the sustained attention and working memory in EG
EG (n=7)

Variable

Z

p

3.71±1.50

-2.226

0.03*

1.86±1.21

3.57±1.13

-2.264

0.02*

DSST

44.35±6.02

51.32±5.42

-2.366

0.02*

AQS

18.14±1.17

22.71±3.87

-2.414

0.02*

DST

pre-test

post-test

DSFT

2.00±0.58

DSBT

p* < 0.05, M ± SD = mean ± standard deviation, EG; experimental group, CG; control group, DST; digit span test, DSFT;
digit span forward test, DSBT; digit span backward test, DSST; digit symbol substitution test, AQS; attention
questionnaire scale

3.1.2.2. Difference between working memory and attention span in CG
As shown in Table 3, Among the detailed items of DST examined to examine the working memory of the control group,
DSFT was 2.67±0.16 before intervention, 5.33 ± 0.82 after intervention, and DSBT was 2.00±0.63 before intervention
and 3.50±1.22 after intervention, and both DSFT and DSBT were statistically significant difference. There was no
difference (p>0.05). In the DSST examined for persistence, there was no statistically significant difference between
41.26±4.85 before intervention and 48.65±2.76 after intervention, and statistically significant difference from AQS to
14.83±1.17 before intervention and 17.83± 3.66 after intervention. there was statistically significant difference (p <0.05)
[Table 3].

Variable
DST

Table 3. Comparison of the sustained attention and working memory in CG
CG (n=6)
Z
pre-test
post-test

p

DSFT

2.67±0.16

5.33±0.82

-2.226

0.03*

DSBT

2.00±0.63

3.50±1.22

-2.264

0.02*

DSST

41.26±4.85

48.65±2.76

-2.201

0.03*

AQS

14.83±1.17

17.83±3.66

-2.232

0.03*

p* < 0.05, M ± SD = mean ± standard deviation, CG; control group, , DST; digit span test, DSFT: digit span forward test,
DSBT; digit span backward test, DSST; digit symbol substitution test, AQS; attention questionnaire scale
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3.1.3. Comparison of working memory and sustained attention between two groups
3.1.3.1. Comparison of working memory between two groups
As shown in Table 4, The DSFT and DSBT of DST, which was examined to examine working memory between the two
group, were 1.71 ± 1.38 and 1.71 ± 0.95 in EG, and CG was 2.67 ± 1.03 and 1.50 ± 0.84. And there was no significant
difference (p>0.05) [Table 4].

Variable
DST

Table 4. Comparison of the working memory between two groups
EG (n=7)
CG (n=6)
Z

p

DSFT

1.71±1.38

2.67±1.03

-1.326

0.16

DSBT

1.71±0.95

1.50±0.84

-0.682

0.50

M±SD: mean±standard deviation, EG: experimental group, CG: control group, DST: digit span test, DSFT: digit span
forward test, DSBT: digit span backward test

3.1.3.2. Comparison of sustained attention between EG and CG
The DSST, which was examined to examine sustained attention between two groups, had a difference of 6.97 ± 3.40 before and after
intervention in CG and a difference of 7.39±4.73 in EG. In AQS, difference value was 4.57±3.05 in CG, and difference value was
3.00±3.10 in EG, but the two groups showed no significant difference (p>0.05) [Table 5].
Table 5. Comparison of the sustained attention between two groups
Variable

EG (n=7)

CG (n=6)

Z

p

DSST

7.39±4.73

6.97±3.40

-O.072

0.94

AQS

3.00±3.10

4.57±3.05

-1.369

0.17

M ± SD = mean ± standard deviation, EG; experimental group, CG; control group, DSST; digit symbol substitution test,
AQS; attention questionnaire scale

3.2. Discussion
This study was to find out how the workbook-based program applied to the elderly with MCI contributes to work memory and
sustained attention. MCI is defined as a cognitive impairment that affects more advanced cognitive functions due to decrease mild
memory and attention, but does not affect daily activities[13]. In diagnosing mild cognitive impairment, it is difficult to clearly
define it due to differences in opinions of evaluation tools and clinicians. In particular, even if the cognitive level is in the normal
category as a result of a specific test, there are many cases of complaining of restrictions in daily life activities, and the information
presented by the patient's family is helpful in early detection of the dementia[14]. In addition, in improving MCI, it is helpful to
improve cognitive impairment through physical and cognitive activity programs rather than drug[15]. An elderly with MCI appears
to have a problem in working memory among memory related to daily life activities, and is particularly accompanied by difficulty
in performing tasks based on working memory in performing tasks[6]. The cognitive rehabilitation guidelines and specific workbook
cognitive programs proposed to improve cognitive function in previous studies were presented as effective intervention tools for
subjects with MCI. Previous study reported that this is a textbook capable of autonomous learning activities through a workbook,
and through this, the subject's learning ability was improved[16]. In this study, based on the guidelines of the corporation, the
workbook cognitive program was organized with contents such as classifying figures, seasons, and pictures. In study, there was a
significant difference in the AQS, which assessed sustained attention, which in particular led to sustained social interactions among
the subjects, which positively helped them to improve their participation, attention and memory. However, the workbook program
needs to consider the amount of time and the amount of focus that can be focused among individuals, and it is necessary to adjust
the difficulty level with the level of help[10]. On the other hand, this study showed a lot of help in the program intervention process,
so there was little personal voluntary participation, and a workbook cognitive program different from the subject's individual level
was suggested and limited[14]. Therefore, it is considered that the workbook cognitive program carried out in this study is an important
factor in selecting individual workbook items suitable for the individual's cognitive level and appropriately suggesting a difficulty level to
maximize the participation of the subjects. The limitation of this study is that the number of participants and the study period are short,
and it is difficult to generalize this targeting the elderly in some regions. Future study will have to proceed in the direction of

http://annalsofrscb.ro

821

Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 1, 2021, Pages. 818 - 823
Received 15 December 2020; Accepted 05 January 2021.

confirming reliable effects through long-term planning including many subjects. In addition, it should be conducted to generalize
the results of the study targeting the elderly in many regions.

4. Conclusion
This study was to find out how workbook cognitive program of elderly with MCI can improve working memory and attention span,
and the following conclusions were drawn. First, in the workbook based cognitive program, AQS helped working memory (P<0.05).
Second, there was no difference between the workbook based cognitive program and the general cognitive program (P>0.05).
Therefore, the workbook cognitive program can be used as one of the cognitive enhancement programs for the elderly with MCI.
In addition, it is thought that it will be able to influence work memory and attention span by promoting active participation in
connection with the life perception program that fits the characteristics of the subject.

5. References
1. Cooper C., Li Ryan., Lyketsos C., & Livingston G. (2013). Treatment for mild cognitive impairment: systematic review. The
British
Journal
of
Psychiatry,
203(4),
255–264.
https://search.proquest.com/docview/2315631564/fulltextPDF/2177727D55C7417BPQ/1?accountid=7411
2. Go K. A., & Kim Y.E. (2018). A Study on the Effectiveness of Cognitive Activity Integration
Program Designed for the Aged with Mild Dementia. Journal of Digital Convergence, 16(2), 431-440.
http://www.ndsl.kr/ndsl/search/detail/article/articleSearchResultDetail.do?cn=JAKO201810256456566&SITE=CLICK
3. Kim I. O. (2020). A Study on the satisfaction of the elderly with mild dementia using the dementia care center. Journal of
Digital Convergence, 18(5), 505-512. https://pdfs.semanticscholar.org/9e6d/de0bae70835e5a07f1dd294e88669762bbbb.pdf
4. Kim H. K. (2001). Clinical evaluation of the frontal lobe syndrome using kims frontal-excutive neuropsychological test. Journal of
Rehabilitation
psychology,
8(2),
173-190.
https://scholar.google.com/scholar_lookup?journal=J+Rehab+Psychol&title=Clinical+evaluation+of+the+frontal+lobe+syndrome+
using+Kims+frontal-executive+neuropsychological+test&author=HG+Kim&volume=8&publication_year=2001&pages=173190&
5. Han E. Y. (2010). Neuropsychological differentiation of cognitive aging and predictors of progression from mild cognitive
impairment to alzheimer’s disease. Doctoral dissertation. Chonnam National University, Gwangju.
https://scholar.google.co.kr/scholar?hl=ko&as_sdt=2005&sciodt=0%2C5&cites=8827113927887246154&scipsc=&q=5.+H
an+E.+Y.+%282010%29.+Neuropsychological+differentiation+of+cognitive+aging+and+predictors+of+progression+from+
mild+cognitive+impairment+to+alzheimer%E2%80%99s+disease.+Doctoral+dissertation.+Chonnam+National+University
%2C+Gwangju.+&btnG=
6. Westberg H., Jacobaeus H., Hirvikiski T., Clevberger P., Ostensson M. L., Bartfai, A. et al. (2003). Computerized working
memory training-a method of cognitive rehabilitation after stroke. Proceeding from the conference on Stroke Injury. Brain
injury,
21(1),
21-29.
https://scholar.google.co.kr/scholar?hl=ko&as_sdt=0%2C5&q=+Westberg+H.%2C+Jacobaeus+H.%2C+Hirvikiski+T.%2C
+Clevberger+P.%2C+Ostensson+M.+L.%2C+Bartfai%2C+A.+et+al.+%282003%29.+Computerized+working+memory+tra
ininga+method+of+cognitive+rehabilitation+after+stroke.+Proceeding+from+the+conference+on+Stroke+Injury.+Brain+injury
%2C+21%281%29%2C+21-29.+&btnG=
7. Gibbons L. E., Carle A. C., Mackin R. S., Harvey D., Mukheriee S., Insel P. et al. (2012). Composite score for executive functioning,
validated in alzheimer’s disease neuroimaging initiative (ADNI) participants with baseline mild cognitive impairment. Brain Imaging
Behavior; 6(4), 517–527. https://link.springer.com/content/pdf/10.1007/s11682-012-9176-1.pdf
8. Ham M. J., Lim Y. M., & You D. H. (2016). The effect of pencil and paper activities based workbook program for stroke patients.
Journal
of
Rehabilitation
Psychology,
7(2),
91-103.
https://scholar.google.co.kr/scholar?hl=ko&as_sdt=0%2C5&q=The+effect+of+pencil+and+paper+activities+based+workbook+pro
gram+for+stroke+patients.+&btnG=
9. Choi I. H., & Kim Y. K. (2017). Effects of a cognitive function enhancement program using a workbook for elderly with mild
cognitive
impairment.
Korea
Society
for
Wellness;
12(2),
439-452.
https://scholar.google.co.kr/scholar?hl=ko&as_sdt=0%2C5&q=+Effects+of+a+cognitive+function+enhancement+program+using+
a+workbook+for+elderly+with+mild+cognitive+impairment.+&btnG=
10. Abreu B. C., & Toglia J. P.(1987) Cognitive Rehabilitation: A Model for Occupational Therapy
American Journal of Occupational Therapy, 41(1), 439-448. https://doi.org/10.5014/ajot.41.7.439
11. Lauenroth A., Ioannidis A. E. & Teichmann B. (2016). Influence of combined physical and cognitive training on cognition:

http://annalsofrscb.ro

822

Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 1, 2021, Pages. 818 - 823
Received 15 December 2020; Accepted 05 January 2021.

a systematic review. BMC Geriatrics 16(141), 1-14.
https://bmcgeriatr.biomedcentral.com/track/pdf/10.1186/s12877-016-0315-1
12. Lafont S., Marin L. C., Paire F. L., Thomas A. C., Laurent B., & Fabrigoule C. (2010). The wechsler digit symbol substitution test
as the best indicator of the risk of impaired driving in alzheimer disease and normal aging. Dementia and Geriatric Cognitive
Disorders; 29(2), 154-63.
https://search.proquest.com/docview/517495073?pq-origsite=360link
13. Bondi M. W., & Smith G. E. (2014). Mild cognitive impairment: a concept and diagnostic entity in need of input from
neuropsychology. I n t e r n a t i o n a l N e u r o p s y c h o l o g i c a l S o c i e t y , 20(2), 129-134.
https://www.cambridge.org/core/journals/journal-of-the-international-neuropsychological-society/article/mild-cognitiveimpairment-a-concept-and-diagnostic-entity-in-need-of-input-fromneuropsychology/0FBA5F713E7AB4F67DAAF24846DABBE4
14. Carr D. B., Gray S., Baty J., & Morris J. (2000). The value of informant versus individual’s complaints of memory
impairment in early dementia. Neurology, 55(11), 1724-1726. https://n.neurology.org/content/55/11/1724.short
15. Teixeira C. V., Gobbi L. T., Corazza D. I., Stella F., Costa J. L., & Gobbi S. (2012). Non- pharmacological interventions on
cognitive functions in older people with mild cognitive impairment (MCI). Archives of gerontology and geriatrics, 54(1), 175180. https://www.sciencedirect.com/science/article/pii/S0167494311000409
16. You H. J., Yun S. K., Yeon B. K., & Kang J. M.(2019), Efficacy of Cognitive Health Promotion Workbook for CommunityDwelling Elderlies with Mild Cognitive Impairment or Dementia Performed by Trained Dementia Partners. Journal of Korean
Geriatrics Psychiatry, 23(1), 6-13. https://www.komci.org/GSResult.php?RID=2447622&DT=1
17. Bhoi, A. K., Sherpa, K. S., & Khandelwal, B. (2018). Arrhythmia and ischemia classification and clustering using QRS-STT (QT) analysis of electrocardiogram. Cluster Computing, 21(1), 1033-1044.
18. Reddy, A. V., Krishna, C. P., & Mallick, P. K. (2019). An image classification framework exploring the capabilities of
extreme learning machines and artificial bee colony. Neural Computing and Applications, 1-21.
19. Mallick, P. K., Kar, S. K., Mohanty, M. N., & Kumar, S. S. (2015). Use of histogram approach in color band detection for
electrical passive component. International Journal of Applied Engineering Research, 10(44), 31446-31450.
20. Mishra, S., Mallick, P. K., Tripathy, H. K., Bhoi, A. K., & González-Briones, A. (2020). Performance Evaluation of a
Proposed Machine Learning Model for Chronic Disease Datasets Using an Integrated Attribute Evaluator and an Improved
Decision Tree Classifier. Applied Sciences, 10(22), 8137.
21. Bhoi, A. K., Sherpa, K. S., & Mallick, P. K. (2014, April). A comparative analysis of neuropathic and healthy EMG signal
using PSD. In 2014 International Conference on Communication and Signal Processing (pp. 1375-1379). IEEE.
22. Bhoi, A. K., Sherpa, K. S., Khandelwal, B., & Mallick, P. K. (2019). T Wave Analysis: Potential Marker of Arrhythmia and
Ischemia Detection-A Review. In Cognitive Informatics and Soft Computing (pp. 121-130). Springer, Singapore.
23. Mishra, S., Mallick, P. K., Jena, L., & Chae, G. S. (2020). Optimization of Skewed Data Using Sampling-Based
Preprocessing Approach. Frontiers in Public Health, 8.
24. Bhoi, A. K., & Sherpa, K. S. (2016). Statistical analysis of QRS-complex to evaluate the QR versus RS interval alteration
during ischemia. Journal of Medical Imaging and Health Informatics, 6(1), 210-214.
25. Mishra, S., Tripathy, H. K., Mallick, P. K., Bhoi, A. K., & Barsocchi, P. (2020). EAGA-MLP—An Enhanced and Adaptive
Hybrid Classification Model for Diabetes Diagnosis. Sensors, 20(14), 4036.
26. Bhoi, A. K., Mallick, P. K., Liu, C. M., & Balas, V. E (Eds.) (2021). Bio-inspired Neurocomputing, Springer.

http://annalsofrscb.ro

823

