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The psychometric properties of the clinician, infor-
mant, and self-rated versions of the Apathy Eval-
uation Scale (AES-C/I/S) were examined using
data on 121 outpatients seen in a behavioral neu-
rology clinic for the assessment of dementia and
associated neuropsychiatric disorders. Two factors,
apathy and interest, were identified for the AES-C
and the AES-I. The AES-S had only an apathy
factor. The AES-C was found to have fairly good
psychometric properties. However, from a diag-
nostic point of view, the AES-I provided the great-
est sensitivity and the strongest positive and neg-
ative predictive values. Generally, the AES-S
performed poorly compared with the AES-C and
AES-I.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2007; 19:57–64)

Apathy is a complex neurobehavioral syndrome as-
sociated with poor treatment compliance and out-

come, caregiver distress, and decreased level of function
across a number of health conditions, such as Alzhei-
mer’s disease and other dementias, traumatic brain in-
jury, and HIV/AIDS.1–8 Despite this pervasiveness, Mar-
in et al.1,2,9,10 found a lack of appropriate assessment
tools developed specifically for apathy. This led to the
development of the Apathy Evaluation Scale (AES) to
characterize and quantify apathy in individuals ages
55 and older.1,2,9,10 The scale has three versions: self-
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rated (AES-S), informant-rated (AES-I), and clinician-
administered (AES-C).2

Marin et al.2,10 reported that all versions of the AES
differentiated between dementia groups according to
levels of apathy.2,10 For the most part, the scale was
found to be a single factor scale with apathy accounting
for 32% to 53% of the variance.2 Interest (5% to 10% of
the variance) and insight/concern (7% to 8% of the var-
iance) factors were also identified.2 Together, the three
factors accounted for 50% to 65% of the total variance.2

The scale reportedly has good interrater (Cronbach’s
alpha (�)� 0.86–0.94) and test-retest reliability (��

0.76–0.94). Marin et al.2,10 reported a cutoff score of 37.5
for the AES-C, which was two standard deviations
above the score for normal healthy elderly persons, but
the sensitivity and specificity were not indicated.

Other studies have provided support for the scale’s
ability to differentiate between apathetic and nonapath-
etic individuals2,5,10,11 and between dementia groups2,5,6,10

with the AES-C. However, there is a lack of studies that
reassess the factor structure and psychometric proper-
ties of the scale. Our recent critical appraisal of the psy-
chometric properties of the AES-C (submitted) called for
a more analytical assessment of the measurement prop-
erties of the scale. We suggested that with sufficient sam-
ple size, the properties of the scale should be reassessed
in diagnostic and age groups that are different from
those who were originally tested.

This article reexamines the factor structure of the three
versions of the AES and identifies cutoff scores for ap-
athy. The study also examines the psychometric prop-
erties of the three versions of the AES, including sensi-
tivity and specificity, using the identified cutoff scores,
and reliability and validity. It is hoped that information
from this study will inform future use of the scale in the
assessment of apathy in dementia and ultimately en-
hance treatment regime.

METHOD

Participants were drawn from the Behavioral Neurology
Clinic at Baycrest Centre for Geriatric Care in Toronto,
Canada. This is an outpatient multidisciplinary clinic
headed by Behavioral Neurology. The team comprised
clinicians in neurology, psychiatry, neuropsychology,
communication disorders, occupational therapy, and so-
cial work. The clinic provides thorough diagnostic as-
sessments and management to patients with cognitive

disorders. The referral sources were primary care phy-
sicians and specialists.

The study sample represents individuals in whom the
presence of dementia was strongly suspected and who
were referred to psychiatry (RvR) for assessment and/
or management between January 1997 and December
1998. This represented 121 of the 170 participants seen
by the behavioral neurologist (MF) during the 2-year
period. The sample consisted of community-dwelling
individuals still living in their own homes and a few
nursing home residents (4.2%). All were able to attend
outpatient assessments.

The Psychiatric Assessment
The psychiatric assessments consisted of two compo-
nents: first, participants and their caregivers were seen
by the clinical research assistants who administered a
battery of tests to assess for presence of apathy and other
neurobehavioral conditions, such as depression, psy-
chosis, and agitation. Participant and caregiver/relative
interviews were conducted separately by different clini-
cal research assistants who collected information on age,
sex, marital status, level of education, and living situa-
tion. A summary of the results was compiled and pre-
sented to the psychiatrist (RvR) and his resident, who
incorporated this information (as is appropriate for this
clinical data) into the psychiatric assessment.

Next, the psychiatrist and his resident then com-
pleted their own (but unblinded) clinical assessment
for apathy, depression, psychosis, and other behavioral
changes. The psychiatrist’s diagnostic conclusions for
apathy, which were based on criteria proposed by Ma-
rin,1,9 were taken from the consultation note and used
as the gold standard in the study. The psychiatrist (RvR)
is a fellow of the Royal College of Physicians and Sur-
geons in Canada (equivalent to board certification in the
United States) and has worked extensively with this pa-
tient population in his clinical practice.

Apathy, in the month prior to the interview, was mea-
sured using the three versions of the AES. The apathy
subscale of the Neuropsychiatric Inventory (NPI)12,13

was also used to assess for the presence of apathy to
enable the examination of the convergent validity of
the three versions of the AES (in contrast to the method
of Marin et al.,2 in which the correlations between the
three versions of the AES were used as the only support
for this important property of the scale). The NPI is an
informant-based interviewer-administered scale devel-
oped by Cummings et al.12,13 to measure a range of be-
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havioral disturbances, including delusions, hallucina-
tions, agitation, depression, anxiety, elation, apathy,
disinhibition, irritability, aberrant motor behavior,
sleep behavior and appetite behavior, in individuals
with dementia.

The other subscales of the NPI enabled the examina-
tion of the discriminant validity of the AES scales. For
example, it was expected that apathy should not be
highly correlated with the subscales if the scales had
good discriminant validity, representing different con-
structs. The NPI is administered to a knowledgeable in-
formant and inquires into the presence of the behavioral
disturbances, and the frequency and severity of each
disturbance.12,13 Severity is ranked on a three-point scale
(1 to 3; mild, moderate, severe) and frequency on a four-
point scale (1 to 4; occasionally, often, frequently, and
very frequently).12,13 The NPI reportedly has good va-
lidity and reliability.12–14 The depression portion of the
Structured Clinical Interview for DSM-IV (SCID)15 was
also used to assess for the presence of depression to fur-
ther assess the discriminant validity of the AES. The
SCID is a widely used semistructured interview for
DSM diagnoses.15

Following the assessment of each participant by the
behavioral neurologist, the psychiatrist, and neuropsy-
chologist, as well as cerebral imaging that was ordered
(i.e., computed tomography [CT], magnetic resonance
imaging [MRI], and single photon emission computed
tomography [SPECT] scans), the participant’s chart was
reviewed to determine whether the individual met
NINCDS/ADRDA criteria for possible or probable
Alzheimer’s disease,16 the Consortium on Dementia with
Lewy Bodies criteria for dementia with lewy bodies,17 the
Lund and Manchester criteria for frontotemporal demen-
tia18 and/or the Hachinski criteria for vascular demen-
tia.19 Participants who met multiple diagnostic criteria re-
ceived a diagnosis of mixed dementia.

Data Analysis
We conducted descriptive analyses to characterize the
study sample, and exploratory factor analyses with
principal axes factoring and varimax rotation methods
to examine the factor structure of the AES. Sample size
issues restricted the ability to conduct confirmatory fac-
tor analyses. Cronbach’s alpha was calculated to deter-
mine the internal consistency of each identified factor.
Receiver operating characteristic (ROC) analyses were
employed, using the psychiatrist’s diagnosis of apathy
as the gold standard, to identify the cutoff scores for the

three versions of the scales. The sensitivity, specificity,
positive predictive value (PPV), and negative predictive
value (NPV) of each version of the AES were calculated.
Correlational analyses were also conducted to investi-
gate the convergent and discriminant validity of the
AES. All analyses were performed using SPSS for Win-
dows version 12.0.20

RESULTS

Characteristics of the Participants Referred for
Psychiatric Assessment
The sample consisted of 52.9% women. The mean age
was 73.7 (SD�9.4) years. Most reported being married
(79.3%) and living with a spouse (73.7%). Forty-four per-
cent of the group had partial to complete high school
education. Research diagnoses were ascertained for 105
of the 121 participants. The frequencies of diagnosis
were as follows: 55.2% Alzheimer’s disease; 14.3%
mixed dementia, which included possible Alzheimer’s
disease and possible dementia with lewy bodies; 9.5%
dementia with lewy bodies; 5.7% vascular dementia,
5.7% mixed dementia, which included Alzheimer’s dis-
ease and vascular dementia; 4.8% frontotemporal de-
mentia; and 4.8% other dementia.

Assessment of the Psychometric Properties of the Apathy
Evaluation Scale
Table 1 presents the results of the factor analysis for the
three versions of the AES. For the clinician and infor-
mant versions of the scale, two factors were identified
which accounted for 51.1% and 54.4% of the variance,
respectively. The two factors identified for both versions
of the scale were apathy and interest. Examples of some
of the items that loaded onto the apathy factor included,
“S/he has initiative,” “S/he has motivation,” and “S/he
gets things done during the day.” Some of the items that
loaded on the interest factor were as follows: “S/he is
interested in things,” “S/he is interested in having new
experiences,” and “S/he is interested in learning new
things.” For the AES-C, the apathy and interest factors
accounted for 42.4% and 8.7% of the variance, respec-
tively. However, the interest factor accounted for the ma-
jority of the variance for the AES-I (45.1%) compared
with the apathy factor (9.3%). The AES-S also had two
factors, with the major factor being apathy, which ac-
counted for 36.4% of the variance. The second factor for
AES-S, identified herein as “other,” accounted for 6.9%
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TABLE 1. Factor Structure of the Three Versions of the AES Using Principal Axis Analysis With Varimax Rotation Method

Clinician Informant Self

Apathy Evaluation Scale (AES) Item Loading Item Loading Item Loading

Factor 1 17
8

3

18

2

16

9

6

7

14
10

0.756
0.727

0.716

0.697

0.687

0.635

0.572

0.522

0.457

0.402
0.365

7
9

4

1

18

5

0.737
0.674

0.649

0.627

0.573
0.569

17
16

18

8

1

7

3

14

9

15
10

0.795
0.733

0.720

0.720

0.660

0.615

0.583

0.534

0.507

0.467
0.285

Eigenvalue % of variance 7.64 42.44% 8.12 45.11% 6.56 36.44%

Factor 2 4
5

1

0.855
0.784

0.572

16
8

15

3

2

17

10
14

0.736
0.683

0.669

0.645

0.638

0.635

0.506
0.445

2
6

11

0.546
0.436

0.230

Eigenvalue % of variance 1.57 8.72% 1.67 9.29% 1.25 6.92%

FIGURE 1. Receiver Operating Curve (ROC) Analysis of the
Informant Version of the AES (AES-I)
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of the variance. The items that loaded onto this factor
included, “Do you get things done during the day?”
“Do you put little effort into anything?” and “Are you
less concerned about your problems than you should
be?”

Figure 1 and 2 present the ROC curve for the AES-I
and AES-C, respectively (a similar figure for the AES-S
is available upon request). The area under the curve for
the AES-C, AES-I and AES-S was 0.72, 0.82 and 0.65,
respectively. Table 2 presents the results of ROC analy-
ses, including the cutoff scores, sensitivity, specificity,
positive predictive value, negative predictive value and
the prevalence per the AES-C, AES-I and AES-S. Using
the psychiatrists’ unblinded diagnoses of apathy as the
gold standard, cutoff scores of 40.5, 41.5, and 36.5 were
identified for the AES-C, AES-I, and AES-S, respectively.
Optimal psychometric performance appeared to be with
the AES-I, with sensitivity of 92.9%, specificity of 56.6%,
prevalence of 29.5%, positive predictive value of 0.50,
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FIGURE 2. Receiver Operating Curve (ROC) Analysis of the
Clinician Version of the AES (AES-C)
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and negative predictive value of 0.94. The AES-S gave
relatively weaker results across the board, and the AES-
C was stronger than the AES-I only in terms of specifi-
city, with a minimally higher result of 58%.

Internal consistencies of the factors identified for the
three versions of the 18-item scale were measured by
Cronbach’s alpha coefficient (Table 3). The internal con-
sistencies of the apathy and interest factors for the AES-
C were 0.90 and 0.86, respectively. Similarly, high stan-
dardized Cronbach’s alpha coefficients were found for
the apathy and interest factors of the AES-I (i.e., 0.90 and
0.88, respectively). For each factor, the removal of any
of the loaded items did little to improve the standard-
ized alpha coefficient. The internal consistencies of the
identified factors for the AES-S were 0.90 for apathy and
0.41 for the factor identified as “other.”

Table 4 presents the results of the correlational anal-
yses examining the discriminant and convergent valid-
ity of the AES. The total scores and the scores for the
apathy factor of AES-C, AES-I, and AES-S were signifi-
cantly correlated with the frequency x severity score of
the apathy subscale of the NPI, but the strength of the
relationships was not very high. These findings indicate
better convergent validity for the AES-I (r�0.5,
p�0.001) compared with the AES-C (r�0.3, p�0.01)
and the AES-S (r�0.2, p�0.05). Given that the NPI-
apathy was informant-rated, it was not unexpected that
the correlation of this score with the informant version
of the AES would be higher.

Unlike the AES-C, the total scores of both the AES-I

and AES-S, as well as the interest factor of the AES-I
and the apathy factor of the AES-S, had statistically
significant correlations with the depression subscale of
the NPI. However, the levels of correlation were not
very high. These results indicate fair discriminant va-
lidity of the informant and self-rated versions of the
AES and good discriminant validity of the clinician
version of the scale. The AES-C, AES-I, and AES-S
had statistically nonsignificant relationships with the
clinician-rated Structured Clinical Interview for DSM-IV
(SCID), providing further support for their fair to good
discriminant validity. With regards to the delusion, hal-
lucination, agitation, elation, disinhibition, irritability, ab-
errant motor behavior, sleep disturbance, and appetite
disturbance, the AES-I, particularly the apathy factor,
was significantly correlated with all subscales, while the
AES-C and AES-S scales and their factors generally did
not correlate well with these NPI subscales.

DISCUSSION

The main findings of this study relate to the factors iden-
tified as well as the optimal psychometric performance
of the AES-I compared with both the AES-C and AES-
S. However, it is important to note that this clinical in-
vestigation was prone to limitations as follows. There
was a lengthy waiting list for the Behavioral Neurology
Clinic, which might have led to a referral bias (e.g., there
may have been a selection bias toward more diagnosti-
cally challenging or more difficult-to-manage cases be-
ing seen). We were also unable to maintain blindness of
the psychiatrist to the results of the AES, and other neu-
robehavioral measures, as these were clinical data.
These results might have influenced the psychiatrist’s
diagnosis of apathy. As such, there is a need for a better
gold standard for apathy in future studies that either
examine the psychometric properties of the three ver-
sions of the AES or aim to develop new apathy scales.
The AES-C and SCID were administered by the same
clinical research assistant during the same interview ses-
sion for each subject and results from one inventory may
have influenced results from the others. Despite these
limitations, this research has provided support for the
internal consistency and the validity of the AES, par-
ticularly the informant and clinician versions. Another
limitation to the study relates to the lack of information
on ethnicity. Ethnicity has been found to be associated
with apathy21,22 and therefore the lack of information on
this variable possibly affected the results obtained.
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TABLE 3 Cronbach’s Alpha Coefficients for the Apathy and Interest Factors of the AES-C and AES-I and the Apathy and Other Factors
of the AES-S

Apathy Evaluation Scale (AES)

Clinician Informant Subject

Items Apathy Factor Interest Factor Apathy Factor Interest Factor Apathy Factor Other Factor

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Standardized alpha

0.886
0.891

0.893
0.899
0.890
0.892
0.906

0.898

0.898
0.883
0.885

0.908

0.899

0.721
0.784

0.864

0.878
0.877

0.877

0.896

0.890
0.886
0.868
0.868

0.895

0.860

0.860
0.854

0.849

0.865

0.871

0.881

0.871

0.872

0.876
0.869
0.878
0.891

0.882
0.886
0.867
0.865
0.865

0.884

0.312

0.238

0.391

0.410

TABLE 2. Cutoff Scores for the Apathy Evaluation Scale and Measures of Sensitivity, Specificity, Positive (PPV) and Negative (NPV)
Predictive Values and Prevalence of Apathy Using the Psychiatrist Diagnosis of Apathy as the Gold Standard

Clinician Informant Self Marin (1991)

Cutoff score
Sensitivity

Specificity

PPV

NPV
Prevalence*

40.5
85.7%

58.0%

0.45

0.91
29.1%

41.5
92.9%

56.6%

0.50

0.94
29.5%

36.5
61.5%

65.2%

0.41

0.81
28.3%

37.5
85.7%

52.2%

0.40

0.89
29.5%

* The prevalence of apathy based on the cutoff score of the AES-I and Marin’s cutoff is the same because of reduced sample size for the
AES-I

Using the rule of a minimum of three items per factor,
two factors were identified for each of the AES scales in
this sample. These included factors of apathy and inter-
est for the AES-C and AES-I, and apathy and “other”
for the subject version of the scale. These results differed
from those of Marin et al.2 who identified three factors
for the AES-C, two factors for the AES-S and one factor
for the AES-I. However, the findings were also similar
to the original study2 in the identification of apathy and
interest factors. For the AES-C, the items that loaded
onto the apathy and interest factors were quite similar
to the item loading shown in Marin et al.’s original
study.2 The items that loaded onto the apathy factor for

the AES-C, AES-I, and AES-S were quite similar in this
study, but three of the six items that loaded onto the
interest factor of the AES-I were items that loaded onto
the apathy factors of the AES-C and AES-S. These items
were as follows: “S/he approaches life with intensity,”
“S/he spends time doing things that interest her/him,”
and “S/he has motivation.” At face value, the items ap-
pear to be related to apathy more so than interest. The
validity of the second factor for the AES-S is question-
able in that, at face value and theoretically, the items do
not appear to be related, except for the fact that two of
the three are the negatively worded items included in
the scale.
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TABLE 4. Convergent and Discriminant Validity of the Three Versions of the Apathy Evaluation Scale (AES) Using the Subscales of the
Neuropsychiatric Inventory (NPI)

Apathy Evaluation Scale

Clinician Version Informant Version Subject Version

Total Apathy Factor Interest Factor Total Apathy Factor Interest Factor Total Apathy Factor

Frequency*Severity
NPI – Apathy
NPI – Depression
NPI – Anxiety
SCID

NPI – Delusion
NPI – Hallucination
NPI – Agitation
NPI – Elation
NPI – Disinhibition
NPI – Irritability
NPI – Aberrant Motor Beh.
NPI – Sleep
NPI – Appetite

0.27**
0.18
0.17
0.20

0.17
0.15
0.13
0.08

�0.07
0.10
0.08
0.18
0.12

0.27**
0.17
0.12
0.19

0.13
0.05
0.10

�0.03
�0.09

0.05
�0.02

0.10
0.11

0.17
0.20
0.17
0.14

0.17
0.04
0.11

�0.07
�0.05

0.13
0.01
0.11
0.07

0.49**
0.22*
0.30**
0.07

0.22*
0.15
0.29**
0.18
0.13
0.25*
0.27*
0.32**
0.26*

0.48***
0.20
0.34**
0.01

0.27**
0.27*
0.34**
0.22*
0.25*
0.34**
0.38***
0.35***
0.28*

0.50***
0.28**
0.26*
0.02

0.13
0.09
0.16
0.11
0.01
0.07
0.08
0.29**
0.22*

0.22*
0.23*
0.20
0.12

0.23*
0.20*
0.17
0.096

�0.01
0.137
0.11
0.17
0.10

0.16
0.23*
0.12
0.20

0.14
0.18
0.13
0.08

�0.07
0.03
0.08
0.17
0.16

* p�0.05
** p�0.01
*** p�0.001

Cronbach’s alpha coefficients greater than or equal
to 0.70 are said to be indicative of good internal con-
sistency of a scale.23 The observed Cronbach’s alpha
coefficients of 0.91, 0.86, and 0.90, 0.88 and 0.88 for the
apathy and interest factors of the AES-C and AES-I,
respectively, and the apathy factor of the AES-S indi-
cated very good internal consistencies. However, the
0.41 Cronbach’s alpha coefficient for the “other” factor
of the AES-S indicated poor internal consistency. As
such, it can be concluded that two reliable factors were
identified for the AES-C and AES-I and one for the
AES-S.

As with Marin et al.,2 the AES-C was found to have
fairly good psychometric properties. However, optimal
psychometric performance was observed with the in-
formant version of the AES. The cutoff score of 40.5 for
the AES-C was higher than the score of 37.5 observed
by Marin et al.,2 and that of 38 observed by Pluck and
Brown,22 and is possibly a function of the differences in
the makeup of the samples studied. Our cutoff score
performed slightly better than that of Marin et al. with
the same sensitivity (85.7) but slightly higher specificity
(58.0 versus 52.2), positive predictive value (0.45 versus
0.40) and negative predictive value (0.91 versus 89.2).
Marin et al.2 had strict criteria for inclusion and exclu-
sion for their study sample. This study, however, in-
cluded a clinical population of patients who were all
diagnosed with dementia and therefore were more
likely to be impaired cognitively and functionally. As

such, the cutoff score might appropriately be higher
than that found using a “healthier” population. Pluck
and Brown included only individuals with Parkinson’s
disease who may or may not have had dementia.24 This
is the only study to date to provide a cutoff score for the
informant version of the AES, which was one point
higher than that of the clinician version.

The clinician version of the AES showed fair conver-
gent validity by its statistically significant correlation
with the apathy subscale of the NPI. The convergent
validity of the AES-I appeared to be better than that of
the AES-C and AES-S, but this could be due to the fact
that both the AES-I and the apathy subscale of the NPI
were informant-based and likely completed by the same
informant. In contrast, the clinician version of the AES
showed good discriminant validity by failing to have
statistically significant correlations with the SCID de-
pression, as well as the depression, anxiety, and other
subscales of the NPI.

From a diagnostic point of view, the AES-I provided
the greatest sensitivity as well as the strongest positive
and negative predictive values. At a prevalence rate of
29.5% (based on the psychiatrist’s assessments), the
combination of a high NPV and low PPV (0.5) suggests
that the AES-I may be used clinically as a screening tool
to rule out the presence of apathy when results are less
than the cutoff score, and to encourage a clinician as-
sessment when results are above the cutoff score. The
AES-C and the AES-S do not appear to add diagnosti-
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cally to the AES-I, and hence are probably unnecessary
for clinical use.

It is important to note that the assessors who admin-
istered the clinician version of the AES had bachelor’s-
level training in health-related fields with 1 to 5 years
of experience working with dementia patients and more
than 4 to 6 hours of experience with the scale, a criterion
that Marin stated would be sufficient for reliable rating.2

However, it is possible that this level of training was
not sufficient for reliable rating and might account for
the less than optimal performance of the AES-C, a point
raised in our critical appraisal of the AES-C. This “level
of training” hypothesis could be investigated by com-
paring the rating of apathy with the AES-C across raters
with different levels of training and experiences with the
dementia population (i.e., interrater reliability), but this

was not done in this current study. An alternate expla-
nation for the less than optimal performance of the AES-
C might be that the interviewer or rater needed to be
someone who knew the patients well, or at least had
time to observe the individuals’ behaviors in performing
tasks that required initiative and self-motivation. This
point was supported by the better performance of the
AES-I. Therefore, in research settings where the research
personnel or assessors have only bachelor’s-level train-
ing and less than 5 years of experience with dementia
patients, it might be more appropriate to use the AES-I
instead of the AES-C.
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