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Objectives: This study aims to analyze differences in information retrieval abilities between
a normal pressure hydrocephalus (NPH) patient group and a healthy elderly (HE) group us-
ing a story recall task, and to examine the effects of performance timing (first, second) and
delay intervals (5 minutes, 20 minutes) on recall performance. Methods: Thirty HE subjects
and thirty-one NPH patients were randomly assigned to either a 5-minute or 20-minute in-
terval condition and performed the story recall task. Differences between groups in event
sequencing scores, information unit (IU) scores, and frequency of information-finding be-
haviors (revision, repetition, filler) were analyzed across performance timing and delay in-
tervals. Results: First, the HE group had significantly higher event sequencing scores than
the NPH group. Scores improved in the HE group during the second performance, while
no change was observed in the NPH group. Second, the HE group had significantly higher
IU scores than the NPH group. IU scores improved in the HE group during the second per-
formance, while no change was observed in the NPH group. Third, for the filler of informa-
tion-finding behaviors, no difference was observed between groups during the first per-
formance, but during the second performance, the frequency in the HE group was signifi-
cantly higher than that in the NPH group. Conclusion: These findings suggest that com-
paring performance on a story recall task across repeated trials is a useful assessment tool
capable of sensitively distinguishing differences in cognitive and linguistic performance
between NPH and HE groups.

Keywords: Normal pressure hydrocephalus, Story recall, Event sequencing, Information
Unit, Information-finding behaviors
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NPH group HE group
5-minute interval group (N=17) 20-minute interval group (N=14) 5-minute interval group (N=17)  20-minute interval group (N=13)
Age (yr) 73.94(3.34) 74.21(4.53) 72.00(4.14) 71.00 (4.00)
Education (yr) 9.70(3.85) 11.00(3.86) 10.70(3.95) 10.77 (3.39)
K-MMSE-2 2153 (4.29) 21.86 (4.69) 26.82(2.27) 27.23(1.30)

Values are presented as mean (SD).

K-MMSE-2 = Korean version of the Mini-Mental State Examination, 2nd Edition (Kang et al., 2020); NPH=Normal pressure hydrocephalus; HE =Healthy elderly adults.
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Figure 1. Operating sequence of the story recall program.
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Table 2. Descriptive statistics of the event sequencing score

Group Time interval N 1st 2nd

NPH 5-minute 17 3.94(3.39) 4.00(4.03)
20-minute 14 4.78(3.86) 5.00(4.93)

HE 5-minute 17 10.00 (4.43) 12.76(3.21)
20-minute 13 9.00(2.94) 10.76 (2.55)

Values are presented as mean (SD).
NPH=Normal pressure hydrocephalus; HE=Healthy elderly adults.
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47492, p<.001). =3 AJef] wh e o] a3} E3h -5}
TH(Eq,57 =10.843, p < .01). 2, NPH R Thir} HE o] oHlE 4]
AW A7t frofshAl a1, 12) = ek 27} 5230 A] oHIE AJ
a7t ool FEEEE & o Ak v e = 9 Al
T Ak 7 e AEaTt G frofsAl ERE O (Fo 5 =8.519,
p<.0D), AHF-E-4] 23} HE oAl 22} 23 A7} 12hr}
FrolsAl s AH(p <.01), NPH ol A= = =3 A1 -9
gk Apol7H U] o3k Th(p>.05) (Figure 2). R, X AAIZHZHA
of whE FRIR= Fof3kA] ekkor, AR ZH et o]
b AP S ARG B --0J81R] oFkTH(p>.05).

U E== Hlm

e, =88 AL A AAIRE 7ol ihE TU F4eofl gt 7]
+= Table 33} o} TU == KL= 70l 4] NPH Ftho] HE Rt
Hr} et 2] 02 o YA UEsith ofeet Zpol7t FAA & f
OJgkx] rohi 7] flste] EFEAREAS AAEE A, ok 7t 5
BIZF -GS Fa, 57 = 59.463, p <.001), =3 Al7dof| w2 Flek
Y a7} -2t AeHFy, 57 = 21442, p<.001). 5, NPH Jche

M st

Event sequencing score

NPH HE

Figure 2. Difference between the first and second performances in the NPH
and HE groups for the event sequencing scores.

NPH=Normal pressure hydrocephalus; HE =Healthy elderly adults.

**p< 01.

Table 3. Descriptive statistics of the total number of IUs

AT olop] S 54 - oilxl |
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p<.001), AF-E-A] A3} HE Fthol| A= 22F =80l| 4] TU =7t
oA St BH(p <.001), NPH ko= =38 Al 7+ &
Ofgh W37} k] R ¢k ShTH(p>.05) (Figure 3). §HH, 2| A7 71
Aof| whg FRIH= FOYskA] ghghom, AT 7H H4=e}e]
o)k AR} AYEAME A INE B 015} §9keh(p>.05).

L

A
Mg AHE =

Foak) Qo] Slste] BYLALAL AN 2t 3
FEI7} G O45P Lhehh(Eu s =4.509, p
e Ak QAR 120l glo] HE

ote] AHdE ofsl B wol Bele & = Jlrk W, AdA]

?_]__
Pé}
wo] NPH Zlgkrt o 7] petdrh. olejgh xjol/t A4 0.2
711_
A

50
M st

Total number of IUs

NPH HE

Figure 3. Difference between the first and second performances in the NPH
and HE groups for the total number of 1Us.

NPH=Normal pressure hydrocephalus; HE=Healthy elderly adults.
***p<.001.

Table 4. Descriptive statistics of the revision frequency

Group Time interval N 1st 2nd Group Time interval N 1st 2nd

NPH 5-minute 17 8.47 (7.60) 8.23(8.21) NPH 5-minute 17 0.88(1.11) 0.47(0.87)
20-minute 14 9.57(9.57) 9.92(10.63) 20-minute 14 0.71(1.06) 0.64(1.00)

HE 5-minute 17 25.82(13.92) 34.88(11.06) HE 5-minute 17 1.35(1.36) 1.76(1.71)
20-minute 13 22.38(8.36) 29.07(9.52) 20-minute 13 0.77(1.01) 1.00(1.35)

Values are presented as mean (SD).
NPH=Normal pressure hydrocephalus; HE=Healthy elderly adults.

https://doi.org/10.12963/csd.250169

Values are presented as mean (SD).
NPH=Normal pressure hydrocephalus; HE=Healthy elderly adults.
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Table 5. Descriptive statistics of the repetition frequency

Group Time interval N 1st 2nd

NPH 5-minute 17 0.88(1.45) 0.94(1.25)
20-minute 14 0.86(1.23) 0.78(1.12)

HE 5-minute 17 1.53(2.03) 1.94(2.41)
20-minute 13 0.77(1.1) 0.30(0.63)

Values are presented as mean (SD).
NPH=Normal pressure hydrocephalus; HE=Healthy elderly adults.

Table 6. Descriptive statistics of the filler frequency

Group Time interval N 1st 2nd

NPH 5-minute 17 5.41(6.68) 2.82(4.00)
20-minute 14 3.71(4.03) 250(3.32)

HE 5-minute 17 6.18(4.40) 6.12 (4.24)
20-minute 13 4.15(2.64) 6.30(6.40)

Values are presented as mean (SD).
NPH=Normal pressure hydrocephalus; HE =Healthy elderly adults.
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B NPH

Filler

1st 2nd

Figure 4. Difference between the NPH and HE groups in the first and second
performances for the number of Fillers.

NPH=Normal pressure hydrocephalus; HE=Healthy elderly adults.

*p<.05.
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