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ABSTRACT

Most studies have investigated the effect of pathological aging brain on information recall and
recognition memory of patients by using yes-no procedures. For this reason, they provide an incomplete
picture of memory defect, and other factors related to recognition memory such as recognition
discriminability (RD) and response bias (RB) are not taken into consideration. In this regard, present study
aims to examine the effect of amnestic mild cognitive impairment (MCl) and Alzheimer’s disease on RD
and RB using the Shiraz verbal learning test (SVLT) compared to healthy peers.

This descriptive cross-sectional study was conducted on 190 eligible older people
aged 60-89 years with amnestic MCI, Alzheimer’s disease, and normal memory in Shiraz, Iran, in 2021.
The data collection tools were SVLT and mini-mental status examination. Data analysis was done in
SPSS software, version 19 using descriptive statistics (No., Mean+SD) and analytical tests (ANOVA and
Scheffe’s test). The significance level was set at 0.05.

ST The patients with amnestic MCl and Alzheimer’s disease had significantly lower scores than
the healthy older people in recognition memory performance (P<0.001). They also had lower scores
and more false-positive errors in RD domains (global, semantic, source, and new) (P<0.001). in RB, the
patients with Alzheimer’s disease had significantly higher scores than older people with amnestic MCI
and normal memory (P<0.001).

[@TEIERT The study of recognition memory performance (RB and RD) in patients with amnestic MCI
can provide useful information to predict Alzheimer’s disease in the prodromal stage.

: [[ETIEE Alzheimer’s disease, Amnesia, Mild cognitive impairment, Recognition memory, Shiraz verbal
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Extended Abstract

Introduction

efect of memory is one of the most common
cognitive disorders related to aging [1]. Un-
til 1990, few studies investigated cognitive
impairment in the stage before the diagnosis
of Alzheimer’s disease, while subsequent
studies focused on the pre-disease or prodromal stage of
Alzheimer’s disease [2, 3]. The concept of mild cognitive
impairment (MCI) has emerged significantly over the past
two decades and is defined as the intermediate stage be-
tween the cognitive changes of normal aging and dementia.
In the elderly with amnestic MCI, who are at risk of de-
veloping Alzheimer’s disease, the impaired ability to learn
and remember new information, especially verbal episodic
memory impairment, is one of the most important cognitive
dimensions related to age that deteriorates at a faster rate [4,
5]. In 1987, Delis et al. added a recognition discriminabil-
ity (RD) index to the first edition of the California verbal
learning test (CVLT), where the hit rate is compared to the
number of false-positive errors [3]. In addition, response
bias (RB) index was added to the CVLT, which is related
to the individual’s tendency to give “yes” or “no” answers,
regardless of the type of stimulus. The Shiraz verbal learn-
ing test (SVLT), like this test, use the yes/no answering
method (16 words from list A and 32 false-positive words)
in the memory recognition part to measure the recognition
discriminability index and response bias index [6, 7]. Since
it seems that in-depth investigation of recognition memory
patterns in healthy elderly and those with MCI can help in
the early diagnosis of cognitive impairment and the onset of
Alzheimer’s disease, the present study aims to compare the
RD and RB in the SVLT between healthy elderly and those
with amnestic MCI and Alzheimer’s disease.

Table 1. Mean scores and results of ANOVA for SVLT test domains
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Methods

This is a descriptive cross-sectional study that was con-
ducted from May to December 2021. The sample were
190 older people ranged 60-89 years in three groups of
Alzheimer’s disease (n=61), amnestic MCI (n=60), and
healthy (n=59). The criteria for entering the elderly group
with Alzheimer’s were the diagnosis of Alzheimer’s or
cortical dementia (mild to moderate) based on MRI and
the diagnostic and statistical manual of mental disorders
(DSM-5) criteria, as well as neuropsychological tests,
SVLT, and mini-mental status examination (MMSE), no
psychiatric disorders such as major depressive disorder,
no neurological diseases other than Alzheimer’s (such as
Korsakoff’s and Huntington’s disease), and no aphasia.
Those in the amnestic MCI groups were selected based
on Patterson & Clarfield’s theory where the inclusion
criteria are: Subjective memory complaint (score be-
tween -1 and -1.5 standard deviations from the mean
in SVLT subscales), normal daily life activity, normal
general cognitive function, abnormal memory function,
no dementia (cortical or subcortical), no psychiatric dis-
orders, and no aphasia.

Data collection tools were SVLT and MMSE. The
SVLT has acceptable psychometric properties in Persian
form. Rahmani et al. [8], examined its test-retest reliabil-
ity on 183 healthy individuals and the results showed that
the correlation was in the moderate-to-high range (29-94
in the main variables of the SVLT). In the SVLT, two in-
dices are used derived from the “signal detection theory”,
including RB and RD. The MMSE, which has a cut-off
point of 21, a sensitivity of 90% and a specificity of 84%
in Iranian population [21], is a tool to screen for cogni-
tive disorders. In this study, descriptive statistics, one-way
ANOVA, and Scheffe’s post hoc test were used to analyze
the data in SPSS software, version 19.

Mean+SD
Domains SVLT P Scheffe’s Test
Alzheimer’s Amnestic MCI Control
General 7.25+2.29 9.3743.63 14.1+2.06 0.001 Control>Amnestic MCI>Alzheimer’s
Semantic 6.08+3.88 10.6+2.85 14.441.79 0.001 Control>Amnestic MCI>Alzheimer’s
RD

Source 5.95+3.99 10.4+2.98 14.5+1.63 0.001 Control>Amnestic MCI>Alzheimer’s
New 7.8813.79 12.1+2.34 14.6+1.49 0.001 Control>Amnestic MCI>Alzheimer’s
RB -10.3+5.74 -8.54+1.98 -7.83+0.73 0.001 Alzheimer’s>Amnestic MCI>Control

SD: Standard deviation.
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Results Conflicts of interest

According to the results of one-way ANOVA, no signif- The authors declared no conflict of interest.
icant difference was observed between the three groups
in age and education (P=0.42 and P=0.21, respectively).
In terms of cognitive performance, the results of MMSE
showed that patients with Alzheimer’s disease and amnes-
tic MCI had significantly lower performance (P<0.001)
than healthy older people. The Mean+SD of RD domains
(general, semantic, source, and new) in Table 1 showed
that the healthy group had higher scores compared to the
two groups of Alzheimer’s and amnestic MCI, and they
were able to discriminate more correctly in all RD do-
mains (P<0.001). The results of Scheffe’s post hoc test
also showed that there was a significant difference be-
tween all pairs of groups (P<0.001). Table 1 shows the
Mean£SD of the RB variable for the three groups. The
results of one-way ANOVA showed a significant differ-
ence among the three groups (P<0.001). The results of
Scheffe’s post hoc test showed a significant difference
between the Alzheimer’s group compared to the healthy
group and amnestic MCI group (P<0.001), but there was
no significant difference between the amnestic MCI and
healthy groups.

Conclusion

There is an impaired recognition memory in Alzheim-
er’s disease and amnestic MCI. The SVLT, by evaluat-
ing the recognition memory performance, can be used

to screen people with Alzheimer’s disease and amnestic
MCI before the clinical stages are fully revealed.
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20. Hit rates

21. Familiarity

22. CVLT-II

1. Neurodegenerative

2. Burden

3. Cognitive deficits

4. Prodromal stages

5. Alzheimer

6. Mild Cognitive Impairment (MCl)

7. Transitional

8. Amnestic mild cognitive impairment
9. Verbal episodic memory
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11. Encoding and storage
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23. Global and Semantic Recognition Discriminability (GRD& SRD)
24. Source and Novel Recognition Discriminability (SORD& NRD)
25. New distracter items

26. Medical temporal structures

27.SVLT
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37. Interference
38. Signal detection theory

39. Response bias
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31. Patterson & Clarfield

32. Normal general cognitive function
33. Reliability

34. Test-retest

35. Alternative form

36. Construct validity
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40. One-way ANOVA
41. Scheffe post hoc test
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