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Correlation Analysis between Cognitive function and Praxis tasks in the Elderly

Su-Jung Shin*

Abstract

The purpose of this study was to identify differences in cognitive function according to the

presence or absence of apraxia and the tasks most relevant to the cognitive function among the

various types of tasks in the apraxia test.

The subjects were 42 community residents who

participated in a cognitive rehabilitation program related to dementia in a Chungbuk area. MMSE-K

and BCoS(Birmingham Cognitive Screen) apraxia test were administered to all subjects. The apraxia

test includes three types of tasks, gesture production tasks that make meaningful movements

according to verbal instructions, gesture recognition tasks that display behavior after make sense of
meanings, and meaningless imitation task. Apraxia group(n=30, MMSE-K mean score: 25) showed

lower cognitive function than group without apraxia(n=12, MMSE-K mean score: 28). All tasks in the

apraxia test showed a significant correlation with cognitive function, but the meaningless imitation

task had a negligible correlation. The apraxia test is a good way to assess cognitive function, and it

may be more effective to use meaningful behavior to replace cognitive testing.
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Table 1. Demographic data

Categories value (Mean = SD)
Age (years) 73.38 + 6.87
Female gender (%) 100
Education (years) 4.83 = 3.70
MMSE-K 25.93 = 3.45
SGDS-K 7.78 £ 1.57

2. Measurements

2.1 Apraxia test
B AFoA] ARgE A8Z AALE Birmingham cognitive
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BE Bl e S5 7} % A Lol
3L F2ke] ojmli itk AARARE A3 e r=0.86~0.94, T
& AT ALY dadlE r=0.73~0.81% ¥ BE LS

Hol= fHAtoltH[17]. Shin[26]

Table 2. Korean Birmingham Cognitive Screen apraxia test

Subt ) Total cut—off
Gesture items

est score score
get a taxi, salute, promise
(intransitive gesture)

GP cup without a handle, pepper 12 9
shaker, hammer
(transitive gesture)
come here, best, bye-bye

GR (|ntram§\t|ve gesture) ‘ 6 5
cup with a handle, key, lighter
(transitive gesture)

M two arm actions , two hand 12 9
postures

GP: Gesture Production, GR: Gesture Recognition, MI: Meaningless
imitation

2.2 Cognitive test
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IV. Results

1. Difference of cognitive function between
group with apraxia and group without apraxia
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Table 3. Difference of cognitive function between group
with apraxia and group without apraxia

Apraxia
- - t p
with (n=30) without (n=12)
MMSE- 25.10 £ .
K 352 28.00 £ 2.21 -2.637 0.012
"p<0.05

2. Correlation of cognitive function and

subtests in apraxia test

AT AR 7F 3 992 B MMSE-K 3429} frojn| g
FARAE BTH(p<0.05). L MI a9 <] - ritol
33622 SHA| YR ofu| i A RA ddsl] e o E R
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GRE =434, GP9} MI= r=531% LEREIL GRY} MI= =334 %
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Table 4. Correlation of cognitive function and subtests
in apraxia test

MMSE—K GECOS apc;z;ma tes‘[MI
MMSE-K 1
BCoS GP .492"" 1
apraxia | GR .566"" 434" 1
test M .336" 53177 .334" 1
GP: Gesture production, GR: Gesture recognition, MI: Meaningless
imitation, "p<0.05, * p<0.01
V. Discussion
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VI. Conclusions

Oe 784 W el Basht PAsAE gt F
o 1w F Heste Aoz Yol AARE ¥U F U
Aolth. AzHom Avl HAL S1F AAF ANE AW
A 2 el orlgl B TR FAL Yok
Glo] 97 WHoz B2 Pk IR PR Aol
Vg msolet & 4 Ak B AelA Slnlzt gl B4
& 37k deste] wolrh de Q47153 Jakel gl
Ao vehtont 3Ale] Baiel Fobdel wet gt A
Agow F5 AToAE oF Helsh Q77 Bastirh

REFERENCES

[1] American Psychiatric Association. “Diagnostic and
statistical manual of mental disorders.” 4ed. American
Psychiatric Association, pp. 143-146, 1994.

[2] Cho, W. H. “A study on the activation of senior welfare
facilities,” Journal of the Korea Society of Computer and
Information, Vol. 21, No. 12, pp. 231-237.

[3] Kim, S. H. and Han, S. H. “Prevalence of dementia among
the South Korean Population,” The Journal of Korean
Diabetes, Vol. 13, No. 3, pp. 124-128, 2012.

[4] E. L. Koedam, V. Lauffer, A. E. van der Vlies, W. M.
van der Flier, P. Scheltens, and Y. A. Pijnenburg,
“Early-versus late—onset Alzheimer’s disease: more than
age alone,” Journal of Alzheimer’s Disease, Vol. 19, No.
4, pp. 1401-1408, Mar. 2010.

[5] L. J. Buxbaum, K. Y. Haaland, M. Hallett, L. Wheaton,
K. M. Heilman, A. Rodriguez, and L. J. Gonzalez Rothi,
“Treatment of limb apraxia: moving forward to improved
action,” American Journal Physical Medicine and
Rehabilitation, Vol. 87. No. 2, pp. 149-161, Feb. 2008.

[6] S. Della Sala, F. Lucchelli, and H. Spinnler, “Ideomotor
apraxia in patients with dementia of Alzheimer type,”
Journal of Neurology, Vol. 234, No. 2, pp. 91-93, Feb.
1987.

[7] D. Edwards, R. Deuel, C. Baum, and J. Morris, “A

quantitative analysis of apraxia in senile dementia of

the Alzheimer type: stage-related differences in
prevalence and type,” Dementia and Geriatric Cognitive
Disorders, Vol. 29, No. 2, pp. 142-149, Oct. 1991.

[8] A. Johnen, A. Tokaj, A. Kirschner, H. Wiendl, G. Loeg,
T. Duning, and H. Lohmann, “Araxia profile differentiates
behavioural variant frontotemporal from Alzheimer’s
dementia in mild disease stages,” Journal of Neurology,
Neurosurgery and Psychiatry, Vol. 86, No. 7, pp. 809-815,
Jul. 2015.

[9] Y. Nagahama, T. Okina, and N. Suzuki, “Impaired imitation
of gesture in mild dementia: Comparison of dementia with
Lewy bodies, Alzheimer’s disease and vascular
dementia,” Journal of Neurology, Neurosurgery and
Psychiatry, Vol. 86, No. 11, pp. 1248-1252, Nov. 2015.

[10] S. Ozkan, D. Ozbabalik Adapinar, N. Tuncer Elmaci, and
D. Arslantas, “Apraxia for differentiating Alzheimer’s
disease from subcortical vascular dementia and mild
cognitive impairment,” Neuropsychiatric Disease and
Treatment, Vol. 9, pp. 947-951, Jul. 2013.

[11] L. L. Smits, M. Flapper, N. Sistermans, Y. A. Pijnenburg,
P. Scheltens, and W. M. van der Flier, “Apraxia in mild
cognitive impairment and Alzheimer's disease: validity
and reliability of the Van Heugten test for apraxia,”
Dementia and Geriatric Cognitive Disorders, Vol. 38,
No. 1-2, pp. 55-64, Jul. 2014.

[12] Han, J. W., Kim, T. H., Jhoo, J. H., Park, J. H., Kim,
J. L. et al. “A normative study of the mini-mental state
examination for dementia screening (MMSE-DS) and
its short form(SMMSE-DS) in the Korean elderly,”
Journal of Korean Geriatric Psychiatry, Vol. 14, No.
1, pp. 27-37, 2010.

[13] T. N. Tombaugh and N. J. Mclntyre. “The Mini-Mental
State Examination: a comprehensive review,” Journal
of the American Geriatrics Society, Vol. 40, No. 9, pp.
922-935, Sep. 1992.

[14] A. L. Foundas, B. L. Macauley, A. M. Raymer, L. M.
Maher, K. M. Heilman, and L. J. Rothi, “Gesture laterality
in aphasic and apraxic stroke patients,” Brain and
Cognition, Vol. 29, No. 2, pp. 204-213, Nov. 1995.

[15] M. Donkervoort, J. Dekker, E. van den Ende, J. C.
Stehmann-Saris, and B. G. Deelman, “Prevalence of
apraxia among patients with a first left hemisphere
stroke in rehabilitation centres and nursing homes,”
Clinical rehabilitation, Vol. 14, No. 2, pp. 130-138, Apr.
2000.

[16] R. Cubelli, C. Marchetti, G. Boscolo, and S. Della Sala,
“Cognition in action: testing a model of limb apraxia,”
Brain and Cognition, Vol. 44, No. 2, pp. 144-165, Nov.
2000.



56  Journal of The Korea Society of Computer and Information

[17] Park, J. H. “Assessment and treatment of apraxia,” Brain
& NeuroRehabilitation, Vol. 2, No. 1, pp. 64-70, Mar.
20009.

[18] W. L. Bickerton, M. J. Riddoch, D. Samson, A. B. Balani,
B. Mistry, and G. W. Humphreys,

assessment of apraxia and functional predictions from

“Systematic

the Birmingham Cognitive Screen,” Journal of
Neurology, Neurosurgery, and Psychiatry, Vol. 83, No.
5, pp. 513-521, May. 2012.

[19] L. J. G. Rothi, A. M. Raymer, and K. M. Heilman, “Limb
praxis assessment,” East Sussex UK: Psychology Press
Publishers, pp. 61-73, 1997.

[20] L. L. Smits, M. Flapper, N. Sistermans, Y. A. L. Pijnenburg,
P. Scheltens, et al. “Apraxia in mild cognitive impairment
and Alzheimer’s disease: Validity and reliability of the
Van Heugten test for apraxia,” Dementia and Geriatric
Cognitive Disorders, Vol. 38, No. 1, pp. 55-64, Mar.
2014.

[21] M. Mozaz, M. Garaigordobil, L. J. Gonzalez Rothi, J.
Anderson, G. P. Crucian, et al. “Posture recognition
in Alzheimer’s disease,” Brain and Cognition, Vol. 62,
No. 3, pp. 241-245, Dec. 2006.

[22] H. Yamaguchi, S. Takahashi, K. Kosaka, K. Okamoto,
T. Yamazaki, M. Ikeda, M. Osawa, M. Amari, Y. Harigaya,
S. Awata, and Y. Maki, “Yamaguchi fox-pigeon imitation
test (YFPIT) for dementia in clinical practice,”
Psychogeriatrics, Vol. 11, No. 4, pp. 221-226, Dec. 2011.

[23] H. Yamaguchi, Y. Maki, and T. Yamagami, “Yamaguchi
fox—pigeon imitation test: a rapid test for dementia,”
Dementia and Geriatric Cognitive Disorders, Vol. 29,
No. 3, pp. 254-258, Apr. 2010.

[24] T. Banke. “Two forms of apraxia in Alzheimer’s disease,”
Cortex, Vol. 29, No. 4, pp. 715-725, Dec. 1993.
[25] A. Johnen, L. Brandstetter, C. Kargel, H. Wiendl, H.
Lohman, and T. Duning. “Shared neural correlates of
limb apraxia in early stages of Alzheimer’s dementia
and behavioural variant frontotemporal dementia,”

Cortex, Vol. 84, pp. 1-14, Nov. 2016.

[26] L. Willis, M. Behrens, W. Mack, and H. Chui, “Ideomotor
apraxia in early Alzheimer's disease: time and accuracy
measures,” Brain and Cognition, Vol. 38, No. 2, pp.
220-233, Nov. 1998.

[27] Shin, S. J. “Reliability and validity of the Korean
Birmingham cognitive screen apraxia test” Yonsei
University, 2015.

[28] M. F. Folstein, S. E. Folstein, and P. R. McHugh,

““Mini-mental state”. A practical method for grading

the cognitive state of patients for the clinician,” Journal

of Psychiatric Research, Vol. 12, No 3, pp. 189-198,

Nov. 1975.

[29] Kwon, Y. C. and Park, J. H. “Korean version of
Mini-Mental State Examination (MMSE-K): Part 1.
Development of the test for the elderly,” Journal of
Korean Neuropsychiatric Association, Vol. 28, No. 1,
pp. 125-135, 1989.

[30] Kim, S. H. and Han, S. H. “Prevalence of dementia among
the South Korean Population,” The Journal of Korean
Diabetes, Vol. 13, No. 3, pp. 124-128, 2012.

[31] F. Sa, P. Pinto, C. Cunha, R. Lemos, L. Letra, M. Simoes,
and 1. Santana, “Differences between early and
late-onset Alzheimer’s disease in Neuropsychological
tests,” Frontiers in Neurology, Vol. 14, No. 3, pp. 81,
May. 2012.

[32] L. Wang, and H. Goodglass, “Pantomime, praxis, and
aphasia” Brain and Language, Vol. 42, No 4, pp. 402-418,
May. 1992.

[33] G. Binetti, E. Magni, S. F. Cappa, A. Padovani, A.
Bianchetti, and M. Trabucchi, “Semantic memory in
Alzheimer's disease: an analysis of category fluency,”
Journal of Clinical and Experimental Neuropsychology,
Vol. 17, No. 1, pp. 82-89, Feb. 1995.

[34] R. Parakh, E. Roy, E. Koo, and S. Black. “Pantomime
and imitation of limb gestures in relation to the severity
of Alzheimer’s disease,” Brain and Congnition, Vol. 55,
No. 2. pp. 272-274, Jul. 2004.

[35] C. Derouesné and S. Lagha-Pierucci. “ Apraxic
disturbances in patients with mild to moderate
Alzheimer’s disease,” Neuropsychologia, Vol. 38, No.
13, pp. 1760-1769, 2000.

[36] L. J. Buxbaum, A. D. Shapiro, and H. B. Coslett. “ Critical
brain regions for tool-related and imitative actions: A
componential analysis,” Brain, Vol. 137, No. Pt7, pp.
1971-85, Jul. 2014.

Authors

Su Jung Shin received the B.S., M.S. and
Ph.D. degrees in Occupational Therapy
from Yonsei University, Korea, in 2003,
2007 and 2015, respectively. Dr. Shin
joined the faculty of the Department of

Occupational Therapy at Jungwon
University, Goesan, Koera, in 2015. She is currently a

Professor in the Department of Occupational Therapy at
Jungwon University. She is interested in occupational
therapy evaluation, neurorehabilitation and pediatric
rehabilitation.



