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Abstract
A decline in verbal memory is one of the primary symptoms found in amnestic Mild Cognitive Impairment (aMCI)
and most types of dementia. To detect verbal memory impairment in clinical and research settings, the Hopkins
Verbal Learning Test (HVLT) has been recommended. In the current paper, the utility of the HVLT for aMCI/mild
dementia diagnostics, as well as its use in treatment studies is reviewed. The HVLT was considered to have good
diagnostic accuracy, be well tolerated and applicable across cultures. Optimal cut-offs for MCI and mild dementia
are discussed and their possible relation to demographic factors such as age, gender, ethnicity and education.

Keywords: Hopkins verbal learning test; Mild cognitive impairment;
Dementia

Background
With an advancing age, there is an average decline in various areas
of cognitive function, such as episodic memory and speed of complex
information processing [1]. Dementia is a separate progressive
neurodegenerative disorder that causes a severe decline in memory
and other cognitive abilities, which have a significant impact on the
quality of life [2,3]. There is currently no effective treatment. Globally,
the number of people afflicted with dementia has shown a steady
growth over the last decades [2,3]. Mild cognitive impairment (MCI) is
defined as cognitive decline worse than that of those who have a
similar advanced age, but which causes no interference with activities
of daily life, such as dementia does. The most commonly used MCI
diagnostic criteria were developed by Petersen et al. and confer an
increased risk for dementia [4]. It has been reported that 10-12% of
individuals with MCI progress to dementia per year [5]. There is a
growing awareness of MCI, where many studies now focus on the
discrimination between those undergoing the normal cognitive aging
process and those with MCI, who may convert to dementia. It may be
that future interventions have a better chance of success in those who
have not developed dementia yet, but are at risk for this. Good
screening methods for MCI and early dementia are imperative. In this
paper we review the Hopkins Verbal Learning Test (HVLT) and its
ability to discriminate between people with mild dementia and MCI as
compared to non-afflicted controls.
The HVLT [6] is a word-learning test measuring episodic verbal
memory. Version A consists of 12 words from 3 low frequency
categories (human shelter, animals and precious stones), which are
also late acquired words during development. These words are read
out loud after which the participant recalls them in any order. 20
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-30minutes after obtaining the total immediate recall (reflecting
learning ability, which is obtained by repeating the same word list 3
times and adding up all correctly recalled words over the 3 trials), a
delayed recall without cues or prompting is done. The HVLT should
be particularly adept at identifying people with amnestic MCI (aMCI),
where according to Petersen [5] the primary distinction between
control subjects and subjects with aMCI is in the area of verbal
memory. To reduce slight learning effects in controls, six parallel
versions exist, which have shown good inter-test reliability [6]. The
HVLT has been shown to have good validity and reliability and is well
tolerated by elderly people [7].
Here we review papers investigating the discriminative capacity of
the HVLT to identify patients with MCI versus controls to establish
whether similar cut-offs of the total immediate recall for screening
were identified among different studies. We also included papers
investigating participants with mild dementia, as the distinction
between MCI and mild dementia is often not entirely clear.

Methods
Data Sources
The PUBMED electronic database was systematically scanned using
different combinations of search terms. There was no restriction on
year of publication. The references of the included studies were
searched for relevant articles (n=5). The last search was performed on
the 8th of July, 2013. Using the term ‘Hopkins Verbal Learning Test’,
220 relevant publications were found. Using a combination of
‘Hopkins Verbal Learning Test’, ‘dementia’, 46 results were found. A
combination of ‘Hopkins Verbal Learning Test’ and ‘MCI’, only
rendered 13 relevant publications. After screening by reviewing
abstracts, 26 articles were included for the full literature review. The
schema below describes this process in more detail (Figure 1).
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Figure 1: Selection process

Results
The utility of the HVLT as a screening test for MCI and
dementia
We first investigated the most optimal cut-off scores when
screening for MCI and mild dementia versus controls using the HVLT
total immediate recall. According to a study by Hogervorst et al [8] in
an Oxfordshire (UK) based cohort of carefully matched cases and
controls, 87% sensitivity and 98% specificity for mild to moderate
dementia (versus controls) was obtained using a cut-off score of 14/15
of the HVLT total recall, whereas a cut-off score of 18/19 yielded better
sensitivity (95%), but somewhat lower specificity (77%). Similarly, for
mild dementia in Australia [9], the HVLT total immediate recall had a
sensitivity of 96% and a specificity of 80%using the same cut-off score

Sample Size
Study

Setting

Barandt [6]

Benedict [12]

Community
and others

Lacritz [13]

Frank [9]

Clinic

NCI

MCI

Dementia

NCI

MCI

Dementia

18

3 Amnesic

45 AD

73.6

77

69.4

541

63.0%

70.7

Ethnicity

13.8

85%
caucasian,
14% African,
1% others

16.2

59

55 AD

75.3

76.1

76.1

11.5

37

34 VaD

73.6

73.1

73.1

11.4

15

26

74.7

40 AD
Community

Education
(years)

Total

48.1

Lacritz [14]
Hogervorst [8]

Gender
(Female %)

Mean Age

25

Shapiro [7]

of 18/19.Significantly different HVLT total recall scores between age
and education equated controls, patients with MCI, and with
cerebrovascular disease (CVD, which included vascular cognitive
impairment and vascular dementias) as well as Alzheimer’s disease
(AD, the most common form of dementia)were also found in another
Oxfordshire case-control study (on average: 26, 18, 17 and 10 words,
respectively, were recalled per group)[10]. In addition, in this study
when using a cut-off score of 21.5 for the total recall, 78% sensitivity
and 80% specificity was reported at baseline between 51 healthy
controls and 15 control participants who would develop MCI after a
2-3 year follow-up. A third Oxfordshire study [11] gave similar data
on specificity and sensitivity for AD, MCI and controls as found in the
previous Oxford based studies, and these were again maintained at
follow-up. All those with dementia declined, controls all improved and
half of MCI showed a decline in function, similar to the dementia cases
(see table 1& 2 for the studies described above). From these studies,
which had al matched or equated for age, gender ratio and education,
it may be suggested that a HVLT total immediate recall cut-off score of
around 14/15 for dementia overall, and below 18/19 for mild dementia
is best used for screening. Table 2 suggests that for MCI vs. controls, a
cut-off score of 24/25 probably gives best sensitivity (with around 22
for Chinese populations). Between MCI and AD, the best cut-off score
is around 16/17 word recalled on the total immediate recall.

114

62.5%

73.4

8.5

Caucasian

13.7

82

75

44.4%

11

Caucasian

n=173 <= 12
years;
n=42
years;

Friedman [15]

Community

range
from
60-84

237

12

n=22 > 12 African
American
years

60 AD
De Jager [10]

Community

51

Kuslansky [16 ]

Community

323

Hester [17]

Community

203
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29

12 CVD

70

75

78.6
73.1

76

AD:77 CVD:
75

82

50.7%

12

36.4%

12.3

55.2%

11.1

mixed
(61.8%
Caucasian)

Volume 4 • Issue 5 • 1000166

Citation:

Xu X, Rahardjo TB, Xiao SF, Hogervorst E, (2014) The Hopkins Verbal Learning Test and Detection of MCI and Mild Dementia: A
Literature Review. J Alzheimers Dis Parkinsonism 4: 166. doi:10.4172/2161-0460.1000166

Page 3 of 9

Schrijnemaekers
[11]

Gaines [18]

Community

54

19

Clinic

30

Cherner [19]

Community

125
(normative
sample)

De Jager [20]

Clinic

98

Foster [21]

Clinic

31

Aretouli [22]

Clinic

Baek [23]

Clinic

112

Gómez-Tortosa
[24]

Cohort

103 with
DI <8; 107
with
DI>=8

Shi [25]

Clinic

McLaughlin [26]

Clinic

Gonza´lez-Palau
[27]

Community +
Clinic
109

28

61

76

76.2

63.5

77.2

76.4

72.6

37.5
21

77.2
19 mod AD;
9 mild AD
65.7

249

134

69.1

67.1

69.9

22 DLB; 32
AD

132

54

81.9

Caucasian

62.3%

12.4

mixed
(75.8%
Caucasian)

42.5%

9.7

Mexican
decent

74.7

14

82

49.4%

73.5

14.7
11.1

64.3%

72.4% below
level 2 (out
of 5)

71.1

58.5%

11

DLB:77.9
AD:78.9

66.7%

12.5

83.4

74.8%

8.3

72.3
97

18.2

82

63.6
97 AD

48.5%

Table 1: Demographics of the reviewed studies
Notes: AD = Alzheimer’s Disease; VaD = Vascular Dementia; CvD
= Cerebrovascular Disease; DI = Discrimination Index; mod AD =
Moderate AD; DLB = Dementia with Lewy Bodies
HVLT total recall performance
AUC
Study

Aim of Comparison

Brandt et al. [6]

NCI vs Amnesic & Dementia

Frank et al. [9]

NCI VS mild Dementia

Hogervorst et al. [8]

NCI VS Dementia

(95% CI)

Optimal Cut-off

Sensitivity

Specificity

19/20

0.94

1

-

18

0.96

0.8

0.97

14.5

0.87

0.98

(0.95-0.99)

19.5

0.95

0.77

0.88

15.5 (MCI VS AD)

0.91

0.69

De Jager et al. [10]

NCI VS MCI VS AD VS CVD

0.84

14.5 (CVD VS AD)

0.82

0.75

Kuslansky et al. [16]

NCI VS Dementia

0.89

<16

0.83

0.83

24.5 (NCI VS MCI)

0.82

0.79

16.5 (MCI VS AD)

0.79

0.96

0.9

25.5

0.79

0.95

0.98

15.5
(NCI
Dementia)

0.95

0.93

0.79

21.5 (NCI vs MCI)

0.69

0.71

Schrijnemaekers et al. [11]

NCI VS MCI VS AD

De Jager et al. [20]

NCI VS MCI

Shi et al. [25]

NCI VS MCI VS Dementia
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0.95
(0.92-0.98)

13

0.96

0.85

12.5 (AD VS HD)

0.97

0.52

12.5 (AD VS PD)

0.72

0.52

13.5 (PD VS HD)

0.87

0.44

0.77
Gonza´lez-Palau et al. [27]

NCI VS AD

(0.65-0.89)
0.64
(0.48-0.80)
0.66

Aretouli et al. [22]

AD VS HD VS PD

(0.49-0.83)

Table 2: The discriminate ability of the HVLT in differentiating between diagnostic groups in the reviewed studies which reported AUC and
optimal cut-off scores Notes: NCI=No Cognitive Impairment; MCI=Mild Cognitive Impairment; AD=Alzheimer’ Disease; CVD= Cerebral
Vascular Disease; HD= Huntington’s disease; PD=Parkinson’s disease.

HVLT assessment at baseline as part of treatment trials for
those with MCI
In this section we investigated the ability of the HVLT to detect
treatment effects. The HVLT is regarded not only as a good test for the
screening and detection of memory impairment, but also to asses
treatment effects in participants with MCI. For instance, as individuals
with MCI could benefit from learning strategies during word recall
tasks; this could be further enhanced by pharmacological and-non
pharmacological treatments [28]. The HVLT was used successfully to
assess effects of cognition enhancers in elderly both without dementia
[29] and with dementia, which included treatment using Chinese
herbal medicine [30]. HVLT has also been used to test cognitive
improvement using other non-pharmacological techniques in elderly
[31].These results demonstrate the applicability of verbal memory
tests, such as the HVLT, in determining effective treatments for
normal cognitive ageing, as well as the mild decline in cognitive ability
in MCI and the more severe decline in dementia. The HVLT could be
used for all these groups and thus for multiple purposes, such as both
for baseline screening purposes, as well as subsequent treatment trials,
which would be cost-effective.

Demographic factors and HVLT performance
In this section, we describe potential limitations in the use of fixed
cut-off scores for the HVLT, if these performance scores are affected
by demographic factors. In our matched case control studies (see
above) analyses suggested this was not the case. However, many of the
other studies investigating the HVLT (see table 2) had not matched or
equated cases and controls for age, gender ratio, depression and
education, which can all affect performance, and often MCI had not
been included with controls (see Hogervorst for a discussion [8])For
instance, in the first paper describing the HVLT [6]cases and controls
were not comparable in demographic factors and systematic
differences between groups (in age, gender ratio, education etc.) could
be responsible for the very large differences reported. This could also
explain some of the differences in reported optimal cut-off scores
[9-11,16,20,22,25,27].
Demographic factors could also potentially affect finding treatment
effects, especially if both treatment and test scores are affected by these
(e.g. gender affecting verbal memory performance differences, and
hormones differentially affecting genders in verbal memory
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performance [32]). Although, for instance, Kuslansky [16] did not find
any age, sex and education differences on single HVLT test
performance in a multi-ethnic cohort, a number of other authors
reported a significant influence of demographic factors on HVLT
recall performance. In one study [20], age was identified as the best
predictor of the HVLT total immediate recall score, when age, years of
further education, gender, activities of daily living (ADL) and
subjective memory complaints (SMC) were entered as independent
variables in regression analyses.
However, in this study the MCI group was significantly older
(81.95±5.4 VS 77.18±5.9, p=0.001) and had more SMCs (1.76±1.04 VS
1.32±1.00, p=0.032 based on a 0-4 range report) than the control
group, so these results may have been susceptible to systematic
confounds. Despite these possible confounds, a cut-off score of 25.5 on
the total immediate recall score of the HVLT (similar to the other
better matched studies mentioned above) rendered 79% sensitivity and
95% specificity when discriminating between controls and those with
MCI. Cherner [19] examined a sample of middle-aged Spanish
speakers with an average low educational level from the U.S.–Mexico
border region on their HVLT-R performance and found that
education (p<0.001), rather than age or gender (24.94± 4.47 for males
and 25.44±4.29 for females), was significantly related to the HVLT-R
total immediate recall score. Age in this study was only found to be
related to the Recognition Discrimination Index of the HVLT-R,
which we do not use, as it did not add to diagnostic discrimination [8].
Friedman [15] reported significant, but moderate-sized effects of
education in a community based African-American sample, as well as
effects of age and gender (p<0.01) on the HVLT-R test performance.
Another Australian study reported a significant impact of age and
education, but not gender, on the HVLT-R total immediate recall [17].
Gender differences were thus found in several(but not all) studies,
as women are often reported to have better performance on tests
involving verbal components, while men are thought to perform better
on tests involving visuo-spatial skills [33-35]. It becomes more difficult
when cultural differences seem to further modify these demographic
factors, such as gender. For instance, we found significant differences
by gender when predicting HVLT total immediate recall performance
in China [36], but no overall effects of gender on HVLT total
immediate recall scores in Indonesia, although gender differences were
also seen in some ethnic groups here, but in the opposite direction to
those found in China [37]. Aging seemed to further modify the gender
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effect by culture [12]. However, in a meta-analysis, this age by gender
differences could be largely explained by systematic differences in
health status and prior education obtained between genders [38]. In
table 3, we reported the immediate recall (IR) and delayed recall (DR)

performance on the HVLT based on 3 reviewed multi-ethnic studies
which provided normative data for the HVLT and which were
stratified by age and education [15,17,12].

Stratification

HVLT,mean (SD)

Age, years

Education, years

Gender, n

Study
Mean (SD)

Range

Mean (SD)

Range

Male

Female

Sample size

IR

DR

24.2 (4.6)

17-30

13.8 (2.1)

8 - 18

46

56

102

29.4 (3.7)

10.6 (1.6)

42.1 (6.5)

31-54

13.8 (1.9)

10 - 20

79

156

235

28.8 (3.8)

10.3 (1.7)

61.9 (4.3)

55-69

13.8 (2.6)

6 - 20

50

79

129

27.5 (4.3)

9.8 (1.8)

75.2 (4.5)

70-88

13.4 (2.9)

5 - 20

25

50

75

25.2 (5.5)

8.7 (2.8)

<12

37

30

67

16.9 (3.2)

6.5 (1.5)

12

11

16

27

18.6 (2.5)

6.7 (1.4)

>12

6

11

17

20.5 (4.7)

6.8 (2.5)

<12

49

57

106

14.9 (4.2)

5.6 (2.0)

12

4

11

15

18.5 (3.6)

7.0 (2.0)

>12

1

4

5

17.8 (5.7)

5.2 (3.1)

<=10

29

20.0 (5.5)

6.3 (3.3)

>10

35

2.6 (4.8)

8.4 (2.9)

<=10

63

19.4 (5.8)

6.4 (3.5)

>10

45

20.2 (4.6)

7.3 (2.7)

<=10

15

17.4 (5.2)

5.4 (3.1)

>10

16

21.1 (4.6)

5.4 (2.6)

Benedict [13]

60-71

72-84
Friedman [19]

60-69

70-79
Hester [15]
80-89

Table 3: Normative data for the HVLT IR and DR performance using age and education strata
From this table it seems clear that less education decreases
performance, and there may also be age and ethnic differences.
However, as stated differences in health status (which can be affected
by age) rather than these factors per se may affect performance and
this was not controlled for.
The ethnic/cultural confounds are also not specific to the HVLT.
Hogervorst [32] and Schwartz [39] reported disparities in memory
recall of other word lists by ethnicity, even when controlling for age,
sex and education. On the other hand, Tanaka [38] failed to find better
verbal learning on another (California) verbal learning test (CVLT) in
a European American group when compared to that of Japanese
Americans, who outperformed them. These differences were
hypothesized to be related to an inherent systematic bias, with ethnic/
cultural differences in educational quality and different cultural
exposures to learning and vocabulary.
On the other hand, despite having slightly lower average HVLT
total immediate recall scores, less educated Indonesian rural
participants still had the same cut-off scores for dementia as the highly
educated Oxfordshire cohorts [37]. This would argue against the need
for educationally and ethnicity specific cut-off scores.
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The Chinese version of the HVLT was administered to differentiate
between aMCI, dementia (subsequently divided into AD and all types
of dementia) and controls [25]. There was a wide range of
performance on the HVLT total immediate recall between groups
(with on average 23.8 words recalled for controls, 18.0 for aMCI, 6.1
for AD, and 6.4 for all types of dementia, p<0.001). However, after
applying an age split (50-64 vs 65-80 age group), a more optimal cutoff of 18.5 was obtained with 96% sensitivity and 92% specificity, when
distinguishing AD from controls in the younger group (50-64),
whereas a cut-off of 14.5 was found to be more accurate for the older
group (65-80) with a sensitivity of 95% and specificity of 93%. This
was similar to the results from the Oxfordshire and Indonesian data
which participants were within this age-range. On the other hand, in
those with early onset AD (before age 65 years) also assessed in
Leicester (UK), an optimal cut-off score of 19 was found with 100%
sensitivity and specificity (Clifford, in press), also similar to the
findings from China as mentioned above [25]. Our data from older
Chinese institutionalized elderly with an average age of 80 years also
suggested that a lower cut-off of 10/11 words on the HVLT total
immediate recall should be used for dementia, particularly when
comparing elderly with psychiatric disorders to those with dementia
[36]. These data taken together would suggest that regardless of

Volume 4 • Issue 5 • 1000166

Citation:

Xu X, Rahardjo TB, Xiao SF, Hogervorst E, (2014) The Hopkins Verbal Learning Test and Detection of MCI and Mild Dementia: A
Literature Review. J Alzheimers Dis Parkinsonism 4: 166. doi:10.4172/2161-0460.1000166

Page 6 of 9
culture and education, when adequate back-translation and
adjustment has been done, age-related cut-offs (<65 and >80 years of
age) may still yield better specificity and sensitivity for dementia
screening.
Importantly, an older age, the female gender and low education are
all risk factors for dementia [2], so many case control cohorts (unless
matching was done) will have these systematic biases. These systematic
differences are difficult to control for in analyses, as they are inherent
to being a case and not a control. In addition, systematic differences in
exposure to a particular vocabulary perhaps or coping skills which can
aid learning skills are difficult to control for, even when education is
controlled for [32] For these reasons we always translated and backtranslated and if items were not recognized, adapted the list conform
local knowledge (e.g. but these items would still be within the category
of semi-precious stones, animals or human shelter). As stated, when
case-control cohorts have been carefully matched for education,
gender and age, these demographic variables, however, do not
contribute to differences in HVLT total immediate recall performance
associated with dementia and the cut-off scores[8]. In addition, as
mentioned above, even when cases and controls are not matched for
age, gender or education, our Indonesian and Chinese data (when
compared to UK data) suggested that cut-off scores for MCI and mild
dementia may be remarkably similar across cultures, except in patients
with early onset AD (age < 65 years) or the institutionalized oldest old
(>80).

validated the HVLT in different language (e.g. using English, Spanish,
Chinese, Indonesian and Korean) versions 6.8 [32][38][27][40][41].
This has not always led to controls obtaining similar scores on the total
immediate recall, as would be expected (see an earlier discussion also
on Indian and Indonesian controls scoring lower on the Mini Mental
State Examination (MMSE) and the HVLT when compared to age
equated elderly in the UK in [35]). For instance, the Korean version of
the HVLT (K-HVLT) was investigated in Korean MCI and AD
patients [23]. The total score of this HVLT showed correlations with
the MMSE, Clinical Dementia Rating (CDR), Global Deterioration
Scale (GDS), and Story Recall Test (SRT), but also revealed
significantly different levels of memory performance in MCI and AD
patients compared to a control group (mean score 20.6 for controls;
16.3 for MCI, and 12.4 for AD, p<0.001). Similar to the studies
mentioned in [37], controls reached a lower average score on the total
immediate recall when compared to other control cohorts mentioned
earlier (also see table 2). However, average scores for the MCI and AD
cases were quite similar to the earlier mentioned studies (see above).
Similarly, the Spanish version of the HVLT total recall [24] also
showed different levels of performance among different diagnostic
groups (11.7 for MCI, 9.63 for AD and 17.7 for controls). However,
here average HVLT total immediate recall scores for controls were
even3-4 points lower than those from the Korean study (so around 6-7
points lower than those of other studies investigating controls in table
4).

Different Language Versions of the HVLT in Detecting
Cognitive Impairment
The HVLT has been widely translated and used in different
countries, but there are only a limited numbers of studies which
HVLT performance
Study

Lacritz et al. [12]

Aim of Comparison

Significance

Comparing Group
IR

DR

HVLT

26.3 (4.9)

10.2 (1.8)

CVLT

50.2 (9.7)

11.9 (2.5)

NCI

24.8 (5.1)

-

AD

12.2 (5.3)

-

NCI

24.6 (5.5)

-

VaD

14.5 (5.8)

-

HVLT

11.4 (3.5)

0.6 (1.3)

CVLT

19.2 (6.9)

1.2 (2.0)

NCI

25.3 (4.9)

8.9 (2.1)

VaD

15.1 (4.8)

2.9 (2.5)

AD

12.2 (4.8)

1.3 (1.5)

HVLT-R VS CVLT

NCI VS AD

IR: r=0.74, p<0.001;
DR: r=0.65, p<0.001

F=164.8, p<0.001
Shapiro et al. [7]
NCI VS VaD

F=56.4, P<0.001

Lacritz et al. [14]

Gaines et al. [41]

Cherner
[15]

HVLT-R VS CVLT

NCI VS Dementia

Demographic correction
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Age, education
gender difference

,

and

IR: r=0.36, p=0.02;
DR: r=0.62, p<0.001

p<0.05

IR: r=0.36, p<0.001
(education);
25.2 (4.3)

8.4 (2.4)

DR: r=0.43, p<0.001
(education); NS for
age and gender
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NCI
Foster et al. [24]

Baek et al. [18]

McLaughlin et al. [26]

26.0 (9.6)

4.4 (2.2)

14.0 (1.5)

4.7 (2.5)

moderate AD

8.8 (1.0)

1.0 (2.1)

NCI

20.6 (4.3)

6.4 (2.1)

MCI

16.3 (4.3)

3.4 (2.5)

AD

12.4 (4.1)

1.4 (2.1)

DLB

2.5 (1.8)

1.2 (2.0)

AD

1.6 (1.1)

0.0 (0.3)

MCI (DI<8)

15.4 (3.0)

2.3 (1.9)

MCI (DI>=8)

16.8 (3.0)

3.5 (1.9)

MCI (stable)

16.7 (3.0)

3.6 (1.8)

MCI (progression)

15.2 (3.1)

1.8 (1.9)

NCI VS Mild AD VS mod AD mild AD

NCI VS MCI VS AD

DLB VS AD

Baseline

IR:
p<0.0001

F=54.47,

IR:
F=66.12,
p<0.001;
DR:
F=81.6, P<0.001

IR:
p<0.04;
p=0.01

DR:

IR: p<0.001;
p<0.0001

DR:

IR: p=0.001;
p<0.0001

DR:

Gómez-Tortosa et al. [13]
48 ±12 Months follow-up

Table 4: Comparison of the HVLT immediate and delay recall performance .Notes: CVLT=California Verbal Learning Test; IR=Immediate
Recall; DR= Delayed Recall; VaD= Vascular Dementia; AD= Alzheimer’ Disease; DLB= Dementia with Lewy Bodies; DI= Discrimination Index
based on HVLT performance
Many participants in this study had low levels of education (72%).
This perhaps further reflected the much lower cut-off scores required
per diagnostic group in that study. An HVLT total immediate recall
cut-off score of <=14 words demonstrated a 70.1% sensitivity and
73.7% specificity when discriminating aMCI cases from controls, and a
score of <=11 words recalled had a 79.2% sensitivity and 91.9%
specificity, when differentiating AD cases from controls. Slight
differences in age and/or education between cases and controls
between and within cohorts as mentioned above may result in
different results reported. Alternatively, this lower cut-off score for
optimal specificity could perhaps suggest inadequate adaptation of the
word lists to local knowledge. As stated in the previous paragraph,
adequate back translation and adaptation to local knowledge may go
some way in solving these issues.

Comparing the HVLT with Other Memory Tests
Several perhaps more commonly used verbal learning tests were
compared to the HVLT. For instance, the California Verbal Learning
Test (CVLT, mentioned earlier) is also used in the screening of
cognitive impairment and it showed strong correlations with the
HVLT [14]. While the authors summarized that the HVLT may not
always be challenging enough, nevertheless, the HVLT was suggested
to be a superior multidimensional brief verbal learning assessment
when compared to the CVLT, as it took less time and training to use.
In addition, the CVLT as discussed before also is affected by
demographic factors. For instance, in Norman's study [42], age,
education, ethnicity, and gender were also found to be significant
predictors of CVLT total recall performance among both Caucasians
and Africa American populations. Another comparative study
between the HVLT and the SRT [23] also concluded that although the
SRT was well correlated with the HVLT, the HVLT was less influenced
by education and would thus also be deemed superior.
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Discussion
In conclusion, the HVLT has been shown to be an effective
instrument in the screening of MCI and mild dementia with a high
level of sensitivity and specificity. Furthermore, the HVLT could play a
role in treatment studies in MCI and mild dementia patients as its
baseline screening assessment could be included in the assessment and
save money and time.
However, the effect of demographic factors on verbal memory
performance remains to be debated. Ethnic differences reported in this
review [15][32][39] were probably confounded by systematic
differences in exposure to vocabulary, health status and educational
levels. Despite these differences, Chinese and rural Indonesian elderly
did not require specific cut-off scores for MCI and mild dementia
when compared to our UK cohorts, but some of the words in our
studies had been changed to fit regional knowledge. To control for
some of the possible health status effects, age adjusted norms for the
HVLT may be important for early onset AD (<65), as well as for those
with advanced age (>80) [43]. As discussed, the Chinese version of the
HVLT using age strata resulted in a 4 points difference on the cut-off
score (18.4 VS 14.5) to obtain maximum discriminative capacity for
these groups[25].
The HVLT not only has the ability to differentiate MCI from
controls, but can also distinguish between different stages of cognitive
impairment which is useful in treatment and diagnostic assessments. A
revised and copyrighted version of the HVLT (-R) added a DR and
delayed recognition trial which demonstrated good reliability [12].
The total IR trials were published in the public domain [6] and so
whether these are copyrighted could be debated. One study showed
significantly worse HVLT IR mean scores for the MCI progression
group when compared to the MCI stable group (15.2 vs 16.7, p=0.001),
whereas an even greater difference was found between groups on the
HVLT DR mean scores (1.8 vs 3.6, p<0.0001)[24].Others reported that
DR was less susceptible to educational confounding effects in analyses
of another similar word learning test [40].On the other hand, studies
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reported that the HVLT total immediate recall score proved to be
useful in discriminating moderate to severe AD and mild AD from
controls (with average scores of 8.8 for moderate to severe AD, 14.0
for mild AD and 26.0 for controls)without being confounded by
educational effects [21]and using the total immediate recall only would
save time in assessments. However, as no significant difference
between mild AD and moderate to severe AD in IR scores was
detected [21] perhaps other tests and including the DR should be used
to further discriminate between these stages.
Lastly, the HVLT was found to distinguish between dementia with
AD from that with Lewy Bodies (DLB) [26], and perhaps Parkinson’s
(PD) and Huntington’s (HD) disease [20]. The HVLT showed its
superiority in distinguishing those with executive dysfunction from
healthy controls with no executive impairment (16.9 vs 15.0, p=0.02)
[41]. This is perhaps reflective of its ability to also distinguish between
CVD (vascular cognitive impairment/dementia, such as VCI/VaD)
versus AD and controls as mentioned previously [7,8,18]. VCI/VaD
usually present with executive function impairment before memory
problems becomes evident. These findings elucidated an even wider
range of utility of the HVLT in future studies.
In sum, the HVLT is a useful test which is available in the public
domain and which may have a wide range of applicability, from
diagnosing MCI, CVD, DLB and AD, to tracking treatment effects.
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