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In a clinical context, the term “apathy” refers to a clustering
of behavioural and emotional symptoms that manifests as
diminished interest and involvement in normal purposeful
behaviour, diminished emotional responsiveness, and a lack
of initiation and drives to complete nonroutine activities.
Apathy may be one of the most common behavioural
symptoms of neurodegenerative and other brain disorders
yet it is one of the most underrecognised, underdiagnosed,
and poorly managed aspects of these diseases. It is therefore
gratifying that we have been able to produce a special issue
on the topic of apathy covering aspects of significant interest
to the practicing clinician.

The papers in this issue encompass a broad spectrum
of clinical aspects of apathy with a clear overarching theme
of apathy as an important behavioural syndrome which
warrants careful study of its features, diagnosis and man-
agement. The specific topics represented by the papers range
from an exploration of the phenomenology of apathy and
the manifestation of apathy in different neurodegenerative
conditions, the overlap between apathy and depression, and
the application of new technologies in the management of
apathy in the nursing home settings.

Behavioural syndromes such as apathy may inform
diagnostic aspects of different types of dementia. In the paper
by D. Quaranta et al., apathy-related items on the Neuropsy-
chiatric Inventory [1] were compared in frontotemporal
dementia and Alzheimer disease. Their findings suggest that
the different anatomical substrates of the respective dementia
types may drive the different clinical expression of apathy,
which may, in turn, inform the diagnosis of the dementia
type.

The link between apathy and depression as well as
apathy and impulsivity was explored in two contributions.
D. Ahearn et al. found that in Parkinson’s disease, apathy
and impulsivity might overlap and that specific phenomeno-
logical profiles within the behavioural syndromes were
associated with particular clinical phenotypes. P. Njomboro
and S. Deb found that in a sample of patients with acquired
brain injury, the degree of overlap between depression and
apathy was dependent on the method of assessment of
apathy. The assessment and measurement of apathy continue
to be refined as new instruments to be developed and
validated. Here, item response theory [2] was used as a basis
to explore a possible early screening tool for apathy in elderly
people.

The management of apathy has long been a challenge
and the evidence base for pharmacological interventions is
very limited. It is therefore heartening to read that other
approaches have been adopted. The paper by A. Leone et al.
outlines a nonpharmacological intervention incorporating
the use of novel technologies in the assessment and delivery
of a tailored activity in nursing home residents. Further
studies of interventions along these lines would be welcomed
by the field.

Finally, this set of five informative papers may well
become a standard feature in the reference lists of future
studies in what we can now see as a pivotal topic in the overall
understanding of dementia.

Iracema Leroi
Philippe H. Robert
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Aim. The objective of our study has been to evaluate the WHO-5 as a new early screening instrument for apathy in a group of elderly
persons. Methods. The WHO-5 was compared to the Geriatric Depression Scale (GDS-15). The GDS contains five items measuring
well-being and ten items measuring depression. The internal validity of the WHO-5 (total score being a sufficient statistic) was
evaluated with both parametric and nonparametric item response theory models. The external validity of the WHO-5 and the GDS
was evaluated by ROC using depression as index of validity. Results. The item response theory analyses confirmed that the total
score of the WHO-5 is a sufficient statistic. The ROC analysis shows an adequate sensitivity (61%) and specificity (84%). The
GDS15 and its two subscales obtained low sensitivity (25–42%), but high specificity (90–98%). Conclusion. The WHO-5 was found
both internally and externally valid when considering decreased positive well-being to be an early indication of apathy reflecting
that the wind has begun to be taken out of the “motivation sail.”

1. Introduction

Cognitive disorders for example, dementia, stroke, Parkin-
son’s Disease or epilepsy are often accompanied by noncog-
nitive syndromes such as depression and apathy. Measures
of depression severity or severity of apathy have been found
useful by their differentiating between the overlapping non-
cognitive symptoms and the cognitive symptoms in the clini-
cal management of dementia, stroke, Parkinson’s Disease, or
epilepsy.

Both depression and apathy are components of abulia, a
term used by neurologists and neuropsychiatrists to denote
lack of spontaneous goal-directed behaviour [1, 2].

The Geriatric Depression Scale (GDS) was developed by
Yesavage et al. [3] and has been used in many clinical trials
aimed at identifying depression in patients with cognitive
disorders, especially dementia. Weeks et al. [4] reduced the
original 30 item GDS to a 15 item version (GDS-15). The
GDS-15 covers two subscales, namely, 10 items measuring

specific depression symptoms and 5 items measuring psy-
chological well-being.

The syndrome of apathy was measured [5] by the Apathy
Evaluation Scale (AES). This scale is still the only specific
apathy scale. The AES contains 18 items. Three of these items
are negatively formulated, such as lack of putting effort into
anything (anergy). The remaining 15 items are all positively
formulated. Eight of these items are concerned with being
interested in things and 7 items cover initiative, motivation,
or emotional contact.

The term clinimetrics was introduced by Feinstein [6, 7],
with focus on the clinical markers in clinical medicine
before more or less sophisticated psychometric models were
applied. In clinical psychometrics [8] a constructive dialogue
is introduced in an attempt to develop the best possible
instruments for the measurement of such syndromes as
depression or apathy. The item response theory model [8]
is an analysis of how to add symptoms to make a total score.
Within this model, items with local dependency should be
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reduced. Clinically we are dealing with local dependency as a
measure (correlation) of to what extent the score on one item
can automatically predict the score on another item. Many of
the items in AES have a clear local dependency, reflected by
the very high alpha coefficients obtained (from 0.86 to 0.94)
by Marin et al. [5]. It is always possible to achieve very high
alpha coefficients by simply using questions which are merely
variants of a simple, too restricted area [9]. In contrast, item
response theory models require local independency implying
that each item provides new information about the dimen-
sion being extensively examined [8].

We have from a clinical point of view considered apathy
to be the negative formulation of psychological general well-
being, that is, apathy is regarded as passive pessimism. Hall
et al. [10] have recently evaluated the clinical validity of
widely used well-being scales and identified the five items in
the WHO-5 scales as having the highest content validity of
psychological well-being when compared to 21 other scales
with a much larger number of items such as the 36-
item Medical Outcomes Study (SF-36) or the World Health
Organization Quality of Life Scale (WHOQoL). We have
focused on the WHO-5 as an indicator of apathy.

The objective of our study is to evaluate the WHO-5 as
a new early screening tool for apathy in a group of elderly
persons. It is hypothesized that the sensitivity of the WHO-5
is higher than the sensitivity of GDS-15 but that the GDS-15
would have a higher specificity than the WHO-5 in a group
of elderly persons.

2. Materials and Methods

2.1. Study Population. Participants were recruited from com-
munity centres and primary care centres in Spain. At each
recruitment site, participants were invited to take part in
the study by a staff member, who explained the purpose of
the study. Participants were included if they were 65 years
of age or older, able to read and write, and willing to provide
written informed consent. Participants were excluded if the
primary care physicians found that they had a severe cog-
nitive impairment and/or serious auditory or visual impair-
ment. Thus, participants with neurological diseases (e.g.,
Parkinson’s Disease or epilepsy) but without severe cognitive
impairment were also included.

2.2. Measures

2.2.1. The WHO-5 Well-Being Questionnaire [8, 11]. A self-
administered five-item scale; each item assesses the degree
of positive well-being during the past 2 weeks on a six-
point Likert scale graded from 0 (at no time) to 5 (all of
the time); the raw score ranges from 0 to 25 of well-being.
However, in order to obtain a score on a scale from 0 (worst
thinkable well-being) to 100 (best thinkable well-being) these
raw scores have been multiplied by 4.

2.2.2. Geriatric Depression Scale (GDS-15) [3]. A 15-item
questionnaire that measures depressive symptoms; answers

are reported on a yes/no scale with high scores indicating
more severe depression because the 5 items dealing with
positive well-being have to be reversed for the total GDS-
15 score. The time frame for the measure is the present (i.e.,
the past few days). A cut-off score of 5 was used to identify
a sample of nondepressed (GDS-15 < 5) versus depressed
(GDS-15 ≥ 5) participants. The Spanish version, validated
among elderly persons from primary care centres, was used
[12]. We have also focused on the 10 items for depression and
the 5 items for well-being separately.

2.2.3. Sociodemographic Information and Information about
Subjective Perception of Health. The participants reported
whether or not they felt healthy or unhealthy, answering the
question: In general, do you consider yourself to be currently
healthy or unhealthy? Chronic conditions such as hyperten-
sion; arthritis; diabetes; depression; cancer; heart, lung,
gastric, thyroid, and kidney diseases as well as neurological
disease (e.g., Parkinson’s Disease or epilepsy) and hearing
and vision problems were self-reported (“yes/no”).

Participants completed measures in small groups at
each participating centre. One researcher was present at
each session in case participants requested any assistance.
All measures were self-reported. All participants provided
written informed consent.

For standardization of the WHO-5 we used the WHO-
QOL item of general quality of life all things considered.

“Over the past two weeks how would you rate your
quality of life?” 1 = very poor, 2 = poor, 3 = neither poor nor
good, 4 = good, 5 = very good.

2.3. Statistical Analyses

2.3.1. Item Response Theory Models. One of the basic prin-
ciples behind the one-parameter Rasch model [13] and the
nonparameter Mokken model [14] is that items with low
prevalence have to be preceded by scores on high prevalence
items in every subgroup of patients [15]. This structure
(Guttman structure [16]) is undertaken in terms of tests for
rankings under the Mokken model and as a full parametric
test in the Rasch model [15, 17–19].

2.3.2. The One-Parameter Rasch Model. The Rasch analysis
was carried out by analysing pairwise item comparisons [18–
20]. Using this method, the model fit was evaluated through
numerical test statistics and, graphically through analysis of
the Item Characteristic Curves (ICC). During this process
each item was inspected for different item discriminations
(i.e., different slopes of the ICC curves). Evaluation of item
bias with respect to gender was evaluated by comparing ICC
curves from male and females. On successful acceptance of
these two tests the WHO-5 was considered unidimensional
[8, 20].

2.3.3. The Nonparametric Mokken Model. The test of uni-
dimensionality according to the Mokken model is carried
out by the Loevinger coefficient of homogeneity which is



Current Gerontology and Geriatrics Research 3

basically a correlation analysis derived from the cumulative
scaling [14]. We have used the Mokken scale analysis for
polytomous items (MSP), version 3.0 [21]. According to
Mokken, a coefficient of homogeneity between 0.30 and 0.39
is only just acceptable, a coefficient of homogeneity between
0.40 and 0.49 is acceptable, and a coefficient of homogeneity
of 0.50 or higher is excellent [14]. In contrast to the Rasch
analysis the Mokken model has no testability approach for
factors outside the interval data set, for example, the impact
of gender.

The external validity of the WHO-5 and the GDS was
evaluated by a ROC (Receiver Operating Characteristic)
curve.

3. Results

3.1. Sample Characteristics. The sample consisted of 191
elderly participants, 61.8% were female. Mean age for the
entire sample was 74.6 years (standard deviation ±7.1; range
of 65–95), with no significant differences in age between
males and females (73.8 versus 75.1; t = −1.191, df 189,
P = 0.235, two-tailed). Fifty one percent of participants
were married. Sixty-six percent considered themselves to
be healthy, but 95.3% reported having one or more of the
chronic health conditions on the comorbid list, namely,
arthritis 57.6%; hypertension 47.1%; eye problems 41.9%
and hearing problems; 23.6% heart problems 20.9%; and
depression 18.8%. On the GDS-15, 22.5% had significant
depressive symptoms (GDS ≥ 5). On the WHO-5, 24.6%
scored below 50 (Table 1).

In the Mokken analysis the mean scores have the same
rankings of these two items (Table 2(a)). Apart from this, the
rankings in Tables 2(a) and 2(b) are similar. The coefficient
of homogeneity is 0.59 for all 5 items in the WHO-5 and,
as indicated in Table 2(a), the coefficients for the individual
items are all higher than 0.50, that is, an acceptable unidi-
mensionality. For the Rasch analysis the WHO-5 also fulfilled
the criterion of unidimensionality (P > 0.05) and no gender
bias was seen.

3.2. ROC Results. Table 3 shows the ROC analysis for the
calculation of sensitivity and specificity. The WHO-5
obtained both adequate sensitivity and specificity for the
cut-off score of ≤50. Thus when using the patients’ own
self-reported depression scores as an index of validity, the
sensitivity was 61% and the specificity was 84% for WHO-5.
Using the self-reported depression scores, the GDS-15
obtained a high specificity but a very low sensitivity. This
pattern was also obtained for the GDS-10 (depression sub-
scale) and the GDS-5 (well-being subscale), as indicated in
Table 3.

Finally we found that the mean score on WHO-5 for
males (N = 73) was 65.7 (20.8) and for females (N = 118)
60.2 (20.4). This difference was close to be statistically signi-
ficant, P = 0.07.

Our results with the item response theory model (Rasch)
indicate that this difference was not due to item bias within
gender.

Table 1: Participant characteristics: sociodemographic and health
status variables.

Total sample, n = 191

Age: mean (SD) 74.6 (7.1)

Range 65–95

Gender, n(%)

Male 73 (38.2)

Female 118 (61.8)

Marital status, n(%)

Single 18 (9.4)

Married 98 (51.3)

Partnered (other than married) 2 (1.0)

Separated/divorced 5 (2.6)

Widowed 68 (35.6)

Education, n(%)

Primary school 105 (55.0)

Secondary school and higher 39 (20.4)

Less than primary school 47 (24.6)

Self-perceived health, n(%)

Healthy 126 (66.0)

Unhealthy 65 (34.0)

Self-reported depression (%) 18.8

GDS-15 ≥ 5 (%) 22.5

WHO-5 ≤ 50 (%) 24.6

3.3. Standardization and Validation. Using the WHOQOL
item of general quality of life as an external index of
validation, we found that the number of observations within
the WHOQOL BREF item of general quality of life was too
small as regards category 1 = very poor and category 5 = very
good. In the category 2 = poor quality of life (N = 13), the
WHO-5 mean score was 37.5 (21.4), for category 3 = neither
good nor poor (N = 93), the WHO-5 was 59.6 (20.8), and
for category 4 = good quality of life (N = 72) the WHO-5
was 68.9 (16.2). The difference between these three answer
categories on the WHO-5 is statistically significant (P <
0.001).

4. Discussion

Both the WHO-5 and the GDS-15 had a high degree of
applicability in the group of elderly persons investigated in
this study. The limitation of using such self-reported ques-
tionnaires is obviously patients with severe cognitive impair-
ments. In their study on the association between apathy and
depression, Marin et al. [22] used the Hamilton Depression
Scale, that is, a clinician administered scale. However, in
both the Hamilton Depression Scale as well as the Montgom-
ery-Åsberg Depression Scale [23] many items are actually
self-reported symptoms.

Both the WHO-5 and the GDS-15 questionnaires are
patient friendly for administration. Thus, the WHO-5 only
contains 5 items, but with multicategory responses, whereas
the GDS-15 contains items with dichotomized responses. In
the case of the more complicated Beck Depression Inventory
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Table 2: (a) Mokken analysis of WHO-5. The means and item (rankings) with the corresponding coefficients of homogeneity, (b) Rasch
analysis. The locations (ranks).

(a)

Item 1 good spirits Item 5 interested in things Item 2 relaxed Item 3 energy Item 4 fresh and rested

3.17 (1) 3.17 (1) 3.15 (3) 3.06 (4) 3.02 (5)

Coefficients of homogeneity 0.63 0.63 0.62 0.55 0.53

(b)

Item 1 good spirits Item 5 interested in things Item 2 relaxed Item 3 energy Item 4 fresh and rested

−0.25 (1) −0.09 (2) −0.07 (3) 0.09 (4) 0.32 (5)

Table 3: The ROC analysis concerning sensitivity and specificity of
WHO-5 and GDS-15 with corresponding AUC (area under curves).

Scales Sensitivity Specificity AUC

WHO-5 ≤ 50

Using self-reported depression 0.61 0.84 0.73

Using GDS ≥ 5 0.82 0.83 0.88

GDS 15 ≥ 5

Using self-reported depression 0.25 0.98 0.75

GDS 10 ≥ 5 0.25 0.98 0.75

GDS 5 ≥ 3 0.42 0.90 0.69

(BDI), the authors recommended [24] that a staff member
should read out the questions to the depressed patients. If
necessary this approach, which is possible for the AES, might
also be used for the WHO-5 or the GDS-15.

In their study evaluating the symptom overlap between
apathy and depression in a correlation analysis between the
Apathy Evaluation Scale (AES) and the Hamilton Depression
Scale (HAM-D), Marin et al. [22] identified the HAM-D
items of work and interests, psychomotor retardation, and
lack of energy with significant overlap to the AES total score.
The other core items of depression in the HAM-D, namely,
depressed mood, guilt feelings, and psychic anxiety had less
overlap with the total score on AES [22].

The concept of apathy seems to imply that the passive
pessimism, or lack of motivation, is not treatable. In their
treatment approach to patients with apathy. Marin et al. [25]
correctly state that apathy and abulia are placed on dimen-
sions of severity with abulia considered as an indicator of
severity [2]. Thus, abulia was considered by Eliot to be a
noncognitive state because it is characterized by an impair-
ment of mood and will [26]. In cases of “senile depression”
or apathy, the stimulating antidepressants such as bupropion
and monoamino-oxidase inhibitors are preferable, as shown
by Marin et al. [25].

As discussed by Schneider et al. [27], the WHO-5 well-
being scale is a most valid instrument as a first screening test
in patients with Parkinson’s disease where a more depression
specific questionnaire such as the Beck Depression Inventory
[24] has too low sensitivity, probably because of its length (21
items) and complexity [27]. We have previously found the
10-item Major Depression Inventory superior to the much

longer Zung Depression Scale in patients with Parkinson’s
disease [28].

The present study on elderly persons without severe cog-
nitive symptoms has found the WHO-5 to be applicable as
observed by Schneider et al. [27]. We have found a sensitivity
and specificity for depression of 61% and 84%, respectively,
as adequate comparable to the results by Schneider et al. [27].

Compared to the Beck Depression Inventory or the Zung
Depression Scale, the Geriatric Depression Scale is much
more applicable in a population of elderly persons such as
the group tested in this study. The 15-item GDS was found as
applicable as the WHO-5. However, the very low sensitivity
of the GDS-15 and the GDS-10 as well as the GDS-5 might
indicate that these checklist versions are not to be used as the
very first screening instrument for subjective apathy. On the
other hand, the very high specificity of the GDS does indicate
that the scale should be considered as the next scale in a
stepped approach with more and more specific instruments.

5. Conclusion

In conclusion, we have shown that the WHO-5 fulfilled the
item response theory model in the elderly with an invariant
item ordering in agreement with the subjective aspect of
the dimension of apathy. As a very short scale, the WHO-5
was found recommendable as the very first screening scale,
indicating whether the wind has begun to be taken out of the
“motivation sail.” Because apathy has so great an overlap with
depression and because antidepressants might be considered
in such cases, the Geriatric Depression Scale, as found in our
study, should be considered as the next step in the diagnostic
process.

Conflict of Interests

All authors declare that they have no conflict of interests.

Authors’ Contribution

R. Lucas-Carrasco had full access to the data and was
responsible for carrying out preparation of the paper. P. Bech
and P. Allerup were responsible for the data analysis and
interpretation of results. All authors reviewed the results and
contributed to the drafting of the final paper by commenting
on earlier drafts.



Current Gerontology and Geriatrics Research 5

Acknowledgments

The authors want to give thanks to all participants who
took part in the study. They would also like to thank the
health professionals who provided information about the
study to participants. The study was funded by the European
Commission Fifth Framework, QLRT-2000-00320, and was
carried out under the auspices of the World Health Organiza-
tion Quality of Life Group (WHOQOL Group). The funder
did not have any role in the analysis of the data or in the
preparation of the paper.

References

[1] G. E. Berrios and M. Gili, “Abulia and impulsiveness revisited:
a conceptual history,” Acta Psychiatrica Scandinavica, vol. 92,
no. 3, pp. 161–167, 1995.

[2] P. Bech, “Depressed mood as a core symptom of depression,”
Medicographia, vol. 30, pp. 9–13, 2008.

[3] J. A. Yesavage, T. L. Brink, T. L. Rose et al., “Development and
validation of a geriatric depression screening scale: a prelimi-
nary report,” Journal of Psychiatric Research, vol. 17, no. 1, pp.
37–49, 1982.

[4] S. K. Weeks, P. E. McGann, T. K. Michaels, and B. W. J. H.
Penninx, “Comparing various short-form geriatric depression
scales leads to the GDS-5/15,” Journal of Nursing Scholarship,
vol. 35, no. 2, pp. 133–137, 2003.

[5] R. S. Marin, R. C. Biedrzycki, and S. Firinciogullari, “Relia-
bility and validity of the apathy evaluation scale,” Psychiatry
Research, vol. 38, no. 2, pp. 143–162, 1991.

[6] A. R. Feinstein, “A critical overview of diagnosis in psychiatry,”
in Psychiatric Diagnosis, V. M. Radkoff, H. C. Stancer, and H.
B. Kedward, Eds., pp. 189–206, Bruner Mazel, New York, NY,
USA, 1977.

[7] A. R. Feinstein, Clinimetrics, Yale University Press, New Haven,
Conn, USA, 1987.

[8] P. Bech, Clinical Psychometrics, Wiley Blackwell, Oxford, UK,
2012.

[9] H. J. Eysenck and S. B. G. Eysenck, Psychoticism as a Dimension
of Personality, Hodder and Stoughton, London, UK, 1976.

[10] T. Hall, G. L. Krahn, W. Horner-Johnson, G. Lamb, and
Rehabilitation Research and Training Center Expert Panel
on Health Measurement, “Examining functional content in
widely used health-related quality of life scales,” Rehabilitation
Psychology, vol. 56, no. 2, pp. 94–99, 2011.

[11] P. Bech, L. R. Olsen, M. Kjoller, and N. K. Rasmussen,
“Measuring well-being rather than the absence of distress
symptoms: a comparison of the SF-36 mental health subscale
and the WHO-five well-being scale,” International Journal of
Methods in Psychiatric Research, vol. 12, no. 2, pp. 85–91, 2003.

[12] J. Martı́nez de la Iglesia, M. C. Onı́s Vilches, R. Dueñas
Herrero, C. Aguado Taberné, C. A. Colomer, and M. C. Arias
Blanco, “Abreviar lo breve. Aproximación a versiones ultra-
cortes del cuestionario de Yesavage para el cribado de la
depresión,” Atencion Primaria, vol. 35, no. 1, pp. 14–21, 2005.

[13] G. Rasch, Probabilistic Models for Some Intelligence and Attain-
ment Tests, The University of Chicago Press, Chicago, Ill, USA,
1980, Expanded edition.

[14] R. J. Mokken, Theory and Practice of Scale Analysis, Mouton,
Berlin, Germany, 1971.

[15] R. W. Licht, S. Qvitzau, P. Allerup, and P. Bech, “Validation
of the Bech-Rafaelsen Melancholia Scale and the Hamilton
Depression Scale in patients with major depression; is the total

score a valid measure of illness severity?” Acta Psychiatrica
Scandinavica, vol. 111, no. 2, pp. 144–149, 2005.

[16] L. Guttman, “The basis for scalogram analysis,” in Measure-
ment and Prediction. Studies in Social Psychology in World War
II, S. A. Stouffer, L. Guttman, E. A. Suchman, P. F. Lazarsfeld,
S. A. Star, and J. A. Clausen, Eds., pp. 271–272, Princeton
University Press, Princeton, NJ, USA, 1950.

[17] D. Andrich, Rasch Models for Measurement, Sage, Beverly Hills,
Calif, USA, 1988.

[18] P. Allerup, “Statistical analyses of data from the iEA reading
literacy study,” in Applications of Latent Trait and Latent Class
Models in the Social Sciences, J. Rost and R. Langeheine, Eds.,
pp. 50–59, Waxmann, New York, NY, USA, 1997.

[19] D. Andrich, B. E. Sheridan, and G. Luo, RUMM2030. Version
5.1, RUMM Laboratory Pty, Perth WA, Australia, 2010.

[20] J. Bent-Hansen and P. Bech, “Validity of the definite and
semidefinite questionnaire version of the hamilton depression
scale, the hamilton subscale and the melancholia scale. Part I,”
European Archives of Psychiatry and Clinical Neuroscience, vol.
261, no. 1, pp. 37–46, 2011.

[21] I. W. Molenaar, P. Debels, and K. Sijtsna, User’s Manual MSP,
a Program for Mokken Scale Analyses for Polytomous Items
(Version 3.0), ProGAMMA, Groeningen, The Netherlands,
1994.

[22] R. S. Marin, S. Firinciogullari, and R. C. Biedrzycki, “The
sources of convergence between measures of apathy and
depression,” Journal of Affective Disorders, vol. 28, no. 2, pp.
117–124, 1993.

[23] S. A. Montgomery and M. Asberg, “A new depression scale
designed to be sensitive to change,” British Journal of Psychi-
atry, vol. 134, no. 4, pp. 382–389, 1979.

[24] A. T. Beck, C. H. Ward, M. Mendelson, J. Mock, and J.
Erbaugh, “An inventory for measuring depression,” Archives
of General Psychiatry, vol. 4, pp. 561–571, 1961.

[25] R. S. Marin, B. S. Fogel, J. Hawkins, J. Duffy, and B. Krupp,
“Apathy: a treatable syndrome,” Journal of Neuropsychiatry and
Clinical Neurosciences, vol. 7, no. 1, pp. 23–30, 1995.

[26] P. Ackroyd, T.S. Eliot, Hamish Hamilton, London, UK, 1984.
[27] C. B. Schneider, M. Pilhatsch, M. Rifati et al., “Utility of the

WHO-five well-being Index as a screening tool for depression
in Parkinson’s disease,” Movement Disorders, vol. 25, no. 6, pp.
769–775, 2010.

[28] P. Bech and L. Wermuth, “Applicability and validity of the
major depression inventory in patients with Parkinson’s dis-
ease,” Nordic Journal of Psychiatry, vol. 52, no. 4, pp. 305–309,
1998.



Hindawi Publishing Corporation
Current Gerontology and Geriatrics Research
Volume 2012, Article ID 942640, 11 pages
doi:10.1155/2012/942640

Research Article

Are Dementia Patient’s Engagement Using Tailored Stimuli
the Same? The Apathy Dilemma in Nursing Home Residents

Elsa Leone,1, 2 Audrey Deudon,1 Julie Piano,1, 3

Philippe Robert,1, 3, 4 and Arnaud Dechamps3, 4, 5, 6
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Background. Apathy is the most frequent behavioural disturbance understanding how apathy drives engagement in resident’s
activities of interests is a milestone to better understanding and tailored challenging interventions targeting engagement
enhancement. Method. Residents aged 60 and older with dementia according to the ICD 10 from four nursing homes in the south
east of France. A set of 25 stimuli were used and categorized by participant into Work, Leisure, Family, or Personal categories, an
additional “not interested” category was used for comparison of engagement. The participants stimuli allocation was randomized
in guided and unguided situations over a two-week period with 15minute interaction for each stimulus (n = 2) of each category
(5×(15 min×2)). Clinical trial identifier: NCT01314131. Results. The mean age, 95% confidence interval (CI) of the 40 participants
was 85.4 (83.8–87) with a mean MMSE score, CI95% of 17.7 (16.5–19). Analyses revealed a significant superiority effect of
guidance over unguided interaction in duration of engagement in all categories of interest except for the stimulus category “family”
and all P < .05. Apathetic participants when guided had longer engagement duration in stimulus Leisure and Personal (all P < .01).
Conclusion. Guidance and better activities of interest can lead to enhanced engagement time in participants with dementia.

1. Introduction

Nursing home residents can lead lives that may lack purpose-
ful activity. This has been postulated as the reason for the
increased levels of agitation and aggression that can occur
in such settings [1–5]. Over the past few years, the concept
of “engagement” has emerged as a means of understanding
the behavioural pattern often seen in nursing home residents
with dementia [3, 6, 7]. “Engagement” is best understood as
“being involved or occupied with external stimuli” [8].

Vygotsky developed the idea of “zone of proximal devel-
opment” (ZPD) in the 1930s, and this idea combined with
individualized approaches to patient care has found wide
acceptance in the fields of social, educational, and clinical
psychology [2, 9, 10]. Clinical interventions relying on the

concept of ZPD have been found to enhance participation
and minimize frustration in nursing home residents [2,
9]. Engaging nursing home residents, particularly those
living with dementia, in meaningful activities may have
positive health outcomes [11, 12]. However, apathy and
other behavioural symptoms can affect the person’s ability
to engage [5, 9, 13]. Apathy, a disorder of motivation [14],
is the most frequent neuropsychiatric symptom observed in
dementia, regardless of disease stage [15]. Apathy is usually
described as being a lack of interest in the initiation of
and response to social interaction [16]. Ironically, apathy
is considered one of the least distressing neuropsychiatric
symptoms of those assessed by the Neuropsychiatric Inven-
tory [4]. Despite its ubiquity, the impact of apathy in the lives
of nursing home residents is far from clear, and although
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Figure 1: Participants flowchart.

interest and engagement decrease with age [17], the extent
to which this is a function of apathy is still unknown. The
purpose of this study is to explore the role of apathy in
people living with dementia and to determine whether or not
specific or “guided” interventions may improve engagement.
Based on the literature [2, 3, 18], we hypothesized that the
level of interest in a particular activity would determine the
level of engagement of residents, regardless of the level of
apathy and whether or not the intervention was “guided.”

2. Method

This study was a multicentre single-arm trial comparing
the efficacy of “guided” versus “nonguided” interactions on
the level of engagement during individualized activities in
nursing home residents. This study was approved by the Sud

Mediterannée IV ethics committee and all participants gave
their consent for this study.

3. Participants

Fifty-seven residents from 4 nursing homes in the South
East of France were screened for eligibility to participate in
the study. Of these, 40 met inclusion and exclusion criteria
enrolled in the study. Figure 1 shows the flow of the patients.
The nursing homes which agreed to participate are part
of a research the French research network, Réseau EHPAD
Recherche (RER). Inclusion criteria were (1) a diagnosis of
dementia according to ICD 10 criteria [19]; (2) age 60 and
older; (3) living in a nursing home; (4) minimental State
Exam (MMSE) score between 10 and 26; (4) being able to
respond to basic commands; and being able to sit in a chair or
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wheelchair. Noninclusion criteria were: (1) residents below
60 years of age, (2) unable to answer to basic orders, (3)
having aphasia, (4) motor or functional limitation impeding
all interactions and occupational activities, or (5) unable to
sit on a chair or wheelchair. Participants were regrouped in
the apathetic group when they expressed a score equal or
superior to 3 at the apathy inventory (AI).

3.1. Randomization. The order of stimuli presented and
whether or not the sessions were “guided” was randomly
assigned through a computerized allocation matrix. Thera-
pists and assessors were blind to the study objectives as well
as the randomized allocation scheme for stimuli presentation
order.

4. Procedure

The intervention was comprised of two parts: (1) establishing
a list of activities in which each participant expressed an
interest; (2) presenting stimuli for each type of activity in
which the participant expressed an interest. For the first
part, the list of activities of interest was established by
administering an electronic version of a previously developed
intervention called the “test of interests” (TILT) to each
participant. The TILT was modified to enable adminis-
trations using an electronic tablet (iPad) and is available
online at www.cmrr-nice.fr. In the TILT, participants were
shown 40 images of selected activities and asked to whether
each activity interested them or not (Table 1). To enhance
understanding, the interviewer prompted the participant
by asking, “are you interested in this?” and then named
the activity. If the answer was “no”, then the next activity
was presented. If the answer was “yes”, the interviewer
added follow-up questions about the activity according
to a set script. This was done in order to classify the
activity into one of four preselected categories (Work-
occupation/Personal/Leisure/Family) or “I do not know”
according to the Cohen Mansfield procedure [20]. Once the
script was completed, the next activity was presented. The
therapist ensured correct understanding of the question and
aided the rrsidents during the process. A standardized two-
hour training procedure for the interviewers was developed
to ensure proper use of the material and reproducibility of
the assessments.

4.1. Selection Procedure for the Individualized Activities. After
the list of activities was collected, the 40 images were
clustered into groups. This clustering was done using the
feedback of a focus group convened for this purpose and
composed of participants, carers, family members, and a
neurophysiologist (n = 30) (Table 1). This resulted in a final
list of activities which was then presented to another focus
group composed of different participants and their carers
(n = 32). This second group was then asked to choose
two objects from a list of six objects corresponding to each
activity (n = 25). The objects were stimuli that would be
implemented during the intervention (Table 1).

The results were then matched to the reduced list of
activities (n = 25) in order to choose the corresponding
stimuli for intervention. The selection of stimuli for the four
groups of interests and “not interested” was based on the
highest and lowest reported interests, respectively. For each
participant 4× 2 stimuli of interest and 2 of “not interested”
were presented in random order over a period of two weeks,
giving a total of 10 sessions of approximately 45 minutes.
Each category presentation lasted for a maximum of 15
minutes with the 2 stimuli manipulated during each session.

The “guidance” involved was the presence of a psychol-
ogist who informed the participant about the stimulus and
invited them to use it and talk about it. The therapist first
indicated the name of the chosen activity and reminded
the participant that they had described this activity as
“interesting” during the preceding visit. The therapist also
reminded the participant of which category they had previ-
ously assigned to the activity. In order to enhance interaction
with the participant, the therapist helped them recall the
information and memories that they had mentioned during
the first interview. Finally, the therapist showed the activity
picture on the iPad and named the two stimuli used for the
activity, before manipulating them in front of the subject.
Then the participant was asked to interact with the object
and the resulting engagement time was recorded. When
participants were not being “guided” the therapist remained
in the room but did not interact or interfere with the
participant.

5. Assessments

Demographic information including age, sex, level of educa-
tion, and clinical diagnoses were obtained from the medical
records for each participant.

5.1. Primary Outcome Measure: Observational Measurement
of Engagement (OME). The primary outcome measure con-
sisted in changes in the “observational measurement of
engagement (OME)” during the intervention session. We
followed the OME procedure described in previous studies
[8, 20]. OME data were recorded using a paper-based
version. The assessor recorded both duration of engagement
and level of attention during the session. The specific
outcome variables on the OME are as follows.

“Duration” referred to the amount of the time that the
participant was engaged with the stimulus. This measure
started after presentation of the stimulus and ended at 15
minutes, or whenever the study participant was no longer
engaged with the stimulus (i.e., the study participant was
no longer observed to exhibit attention behaviours for 30 s.)
Duration was measured in seconds.

“Attention” to the stimulus during a session was mea-
sured on a 4-point scale: not attentive, somewhat attentive,
attentive, and very attentive. Attention could be gauged based
on the following: the amount of attention the person was
visibly paying to a stimulus during the session (e.g., eye
movements, manipulating or holding the stimulus, talking
about the stimulus), and whether the person was following
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Table 1: List of 40 images of activities included in the TILT. Interest occurrence for the survey and the intervention study. ∗Data from phase
one from the protocol, involving 601 surveyed participants from nursing homes in France (work submitted).

Interest occurrence in percentage and number of participants
Stimuli used as stimulus for intervention

Interest proportion by activity
Survey (n = 601) £ Intervention (n = 40)

(based on focus groups validation) % N % N

Pan/stove Enjoying a good meal 83 499 80 32
Cooking book/food retailer catalogue Cooking 60.4 363 47.5 19

Shopping delicatessen 41.6 250 27.5 11

Bowtie Dress up 75.9 456 85 34
Clothes catalogues Shopping 49.4 297 47.5 19
Television
TV program

Watching TV 75.5 454 82.5 33

Newspaper
Les misérables, Victor Hugo

Reading 72 433 85 34

Chapelet/kipa/praying mat
Bible/Coran/Tora

Place of worship 52.9 318 72.5 29

Museum book Museum 59.4 357 85 34
Movie menu Entertainment 69.4 417 87.5 35
Safety jacket Going to the beach 67.9 408 70 28
Swimming suits Salling 36.4 219 62.5 25
Old telephone
Yellow book

Calling 63.6 382 55 22

Makeup accessories Hair salon 61.6 370 45 18
Old Make-up magazines Make up 36.6 220 27.5 11
Hiking book In the mountains 60.6 364 75 30
Hiking/walking shoes Walking 72.4 435 77.5 31
Leach
Dry dogfood

Petting 61.4 369 67.5 27

Old camera
Traveling book

Tourism 56.4 339 90 36

Cards
Cross words

Play games 53.7 323 62.5 25

Cissors Manual activities 52.9 318 52.5 21
Color pencil/pen Writing 41.8 251 32.5 13
Tissue
Nail/sewing cotton

Sewing 42.6 256 40 16

Gardening magazines
Secateurs

Gardening 43.9 264 55 22

Tennis racket
Sport magazines

Do sport 43.6 262 70 28

Shovel/broom Dish washing 34.6 208 15 6
Sponge Housework 41.6 250 25 10
Hammer
DIY books

Do DIY 40.6 244 47.5 19

Boules
Jack

Play boules 40.1 241 40 16

Collection books/magazines Hunt for antiques 29.8 179 25 10
Coins books To collect 24.3 146 32.5 13
Harmonica
Drum

Play music 29.1 175 57.5 23

Fishing hooks
Hunting and fishing magazines

Fishing/hunting 22.3 134 20 8

Loto Gambling 10.6 64 15.5 5
Game on iPad Play video games 6.3 38 2.5 1
Laptop
Mouse

Computer 10.5 63 15 6

Not used during the intervention

To rest 70.2 422 70 28
Kissing 57.1 343 67.5 27
Grand children gathering 73.2 440 62.5 25
Family pictures 72 433 77.5 31
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instructions provided (e.g., how to build with the blocks).
Attention could also include physical manifestations without
visual contact (e.g., touching an object, even if looking away)
[8].

“Attitude” to the stimulus during a session was measured
on a 7-point scale: very negative, negative, somewhat nega-
tive, neutral, somewhat positive, positive, and very positive.
Attitude was typically determined by gauging the amount of
excitement and/or expressiveness toward the stimulus (e.g.,
smiling, frowning, energy, excitement in voice). We recorded
attitude to the stimulus seen during most of the trial as well
as the highest rating of attitude observed during the trial [8].
The authors reported an interrater reliability of the OME of
0.78 for the engagement outcome variables [8].

5.2. Secondary Outcome Measures. Behavioural disturbance
was evaluated using the neuropsychiatric inventory nursing
home version (NPI-NH) [21]. The NPI-NH consists of a 15–
20-minute interview by a psychologist involving at least two
staff members who usually care for the resident (range from
2 to 7 staff members including a certified nurse). The NPI-
NH has 12 neuropsychiatric domains which are delusions,
hallucinations, agitation/aggression, depression/dysphoria,
anxiety, euphoria/elation, apathy/indifference, disinhibition,
irritability/lability, aberrant motor behaviour, nighttime
behavior, and eating disorders. The NPI score ranges from
0 to 144 and higher scores indicate greater behavioural
disturbances.

“Apathy” was evaluated using the apathy inventory (AI)
caregiver version [22]. The AI assesses three dimensions of
apathy including emotional blunting, which refers to the
lack of emotional responses; lack of initiative, which refers
to diminished goal-directed behaviour; lack of interest to
diminished goal-directed cognition. The Caregiver version
follows the rules and structure of the NPI and scores range
from 0 to 12 with a cutoff score of 3 indicating the presence
of apathy.

The MMSE was used to assess cognitive status and
for statistical adjustment purposes only. The severity of
dementia was categorised into stages according to ranges of
MMSE scores as follows 21–26: mild, 16–20: moderate, and
10–15: moderately severe [23].

The frontal assessment battery (FAB) is an instrument
that helps to distinguish Alzheimer-disease (AD) from
other frontal-type dementias characterized by dysexecutive
function. The maximum total score is 18 with higher scores
indicating better performance [24]. FAB data are presented
for descriptive purposes only.

6. Analysis

Distribution of plots was performed on each variable, mean,
95% confidence intervals were presented, when normal
distribution was not observed, nonparametric tests were
performed (Wilcoxon test). Differences between groups were
normalized using Z score (one standard deviation from the
median). Multivariated models and linear regressions were
used using by a stratified method for confounding variables.

All analyses were conducted on an intention-to-treat
basis, using all available data from all patients and carrying
forward the last observation for dropouts or missing data. No
missing data was found at baseline or during interventions.
All P values were adjusted using Bonferroni correction.

7. Power and Sample Size

Based on the hypothesis that guidance would produce better
engagement time, we determined using G∗Power and that a
sample of 40 subjects using crossover design would produce
90% power to detect a difference of 80 ± 91 seconds with
25% chance of lost to follow-up and alpha set at 5%.

8. Results

8.1. Baseline Characteristics. The mean age with 95% con-
fidence interval (CI) of the 40 participants was 85.4 [83.8–
87] with a mean MMSE score, CI 95% of 17.7 [16.5–19]
(Table 2). Participants were predominantly female (72.5%).
All participants had dementia based on their medical records
and further testing by the research team when necessary.
The breakdown of diagnoses was as follows: 18 participants
had Alzheimer, disease, 8 Mixed Dementia, and 14 had
other dementia types (including vascular dementia, fronto-
temporal dementia).

The interest frequency for each activity (n = 40) is
presented in Table 1. Data from the observational survey
(work submitted) is presented for comparison. Of the 40
activities (Table 1) presented to each participant, “Enjoying
a good meal,” “Dressing up,” “Reading,” “Watching TV,”
“Museum,” “Tourism,” and “Entertainment” were found
the most interesting by 80% or more of the population.
These results slightly differ from the survey (n = 601,
work submitted), yet, most of the observed interests of the
participants (n = 40) are equivalent to the survey.

Only Apathy was found to influence the OME scores.
There was no significant demographic and clinical char-
acteristics difference between Apathetic and non-Apathetic
patients at baseline (Table 2).

8.2. Guided versus Nonguided. Analyses of the overall pop-
ulation revealed that duration of engagement was signifi-
cantly increased during “guided” sessions for all categories
examined except for “Family” P < .05 (Table 3). We did
not find any difference in the category “not interested”
between guided and unguided sessions. “Attitude”, followed
by “Attention” showed a positive trend during the guided
sessions especially for the Work, Family, and Leisure stimuli
with Z score ranging from−2 to−2.8 compared to unguided
sessions (Table 3).

8.3. The Interaction of Apathy and Engagement. The presence
of apathy was found to reduce length of engagement in
unguided sessions, in stimuli related to Leisure, Personal, and
“Not Interested” with Z score of −2, P = .004, −3, P ≤ .001,
and −2.5, P < .001, respectively. Nonapathetic participants
had longer engagement time when guided except for the
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Table 2: Participant’s demographics and clinical characteristics.

Characteristics Apathetic, n = 14 Nonapathetic, n = 26 P value Total (n = 40)

Age, y, mean, CI95% 83.6 (81.2–86) 86.3 (84.2–88.5) NS 85.4 (83.8–87)

Gender, female, n, % 8 (57) 21 (81) 19 (72.5)

Education, n, %

Primary school 8 (20) 17 (42.5) NS 25 (62.5)

High school 6 (15) 2 (5) NS 8 (20)

Tertiary qualification (TQ) 0 (0) 7 (17.5) NS 7 (17.5)

Mini mental state examination score (0–30), mean, CI95% 17.9 [15.9–20] 17.6 [16–19.1] NS 17.7 [16.5–19]

Moderately severe cognitive impairment (10–15), n (%) 5 (12.5) 12 (30) NS 17 (42.5)

Moderate cognitive impairment (16–20), n (%) 6 (15) 8 (20) NS 14 (35)

Mild cognitive impairment (21–26), n (%) 3 (7.5) 6 (15) NS 9 (22.5)

Neuropsychiatric inventory (0–144), mean CI95% 19.7 [9–30.5] 9.5 [6.1–13] NS 13.1 [8.7–17.5]

Neuropsychiatric distress Total (0–60), mean CI95% 6.5 [2–11] 4 [2.8–5.3] NS 4.9 [3.2–6.6]

Frontal assessment battery (0–18), mean CI95% 10 [8.7–11.3] 8.7 [7.7–9.8] NS 9.1 [8.3–9.9]

Apathy inventory criteria (0–12), mean CI95% 3.7 [2.3–5.2] 2.6 [1.6–3.5] NS 2.9 [2.2–3.7]

Note: Nonparametric and parametric tests were used according to the data characteristics.

Table 3: Observational measurement of engagement (OME) scores in guided and unguided conditions for the total population.

Stimulation based on participant
stimulus choice for each category
(n = 40)

Engagement
duration, s

Z P value Attention Z P value Attitude Z P value

Category “Work”

Total population
Guidance

Without guidance
470
388

−2.7 <.01
2.9
2.6

−.5 .6
5.3
4.7

−2.8 <.01

Category “Family”

Total population
Guidance

Without guidance
440
360

−1.8 .06
2.7
2.6

−1.1 .2
5.2
4.8

−2 .04

Category “Leisure”

Total population
Guidance

Without guidance
554
382

−3.8 <.001
3.1
2.8

−2 .04
5.6
5.2

−2.1 .03

Category “Personal”

Total population
Guidance

Without guidance
511
375

−3.1 .002
3

2.9
−1 .3

5.3
5.2

−.9 .4

Category “Not Interested”

Total population
Guidance

Without guidance
238
228

−.6 .5
2.3
2.4

−.8 .4
4
4

−.1 .9

Note: P value significance is 2-tailed and is given for the Z score using bootstrap method. Z score is based on “without guidance” rank.

stimuli “Family,” and “Not Interested” (Table 4). Apathetic
participants had their longest engagement duration when
guided with stimuli “Leisure” and “Personal” (all P < .01). In
non-apathetic participant guidance and nonguidance were
equivalent in attention and attitude in all circumstances
except for stimuli work and family (P < .02), where guidance
revealed higher scores.

8.4. Impact of Stimulus in Interested versus Not Interested.
We found duration of engagement and attitude scores were
higher in all circumstances in all four stimuli categories
when residents were experiencing stimuli of interest to them
compared to when stimuli, not of interest (Table 5).

Attention results showed that apathetic participants
showed improved “Attention” in both guided and unguided
sessions in all stimuli of interest compared to when stimuli
were not of interest (all P < .05) (Table 5).

9. Discussion

This study suggests that for both apathetic and nonapathetic
people living with dementia, guided individualized inter-
ventions based on participant’s interests lead to improved
levels of engagement and attitude. Our results show that
guided interaction increased engagement duration for some
activities (in personal, leisure, and work categories). Our
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Table 4: Observational Measurement of Engagement (OME) scores in guided and unguided conditions in apathetic and non apathetic
participants.

Stimulation based on participant’s
stimulus choice for each category in
Apathetic (n = 14) and nonapathetic
(n = 26) participants

Engagement
duration, s

Z P value Attention Z P value Attitude Z P value

Category “Work”

Apathy

Guidance
Without guidance

Mean difference, 95%
CI

364
332

33 [−134–182]
−.8 .4

2.7
2.4

0.4 [0.6–2.3]
−2 .046

4.6∗

4.3
0.3 [−0.4–0.9]

−.7 .4

Non
Apathy

Guidance
Without guidance

Mean difference, 95%
CI

527
415

111 [22–202]
−2.6 .01

3
2.7

0.3 [0.03–0.6]
−2.1 .035

5.7
4.9

0.8 [0.2–1.4]
−2.4 .016

Category “Family”

Apathy

Guidance
Without guidance

Mean difference, 95%
CI

424
360

72 [−55–221]
−.5 .5

2.6
2.4

0.3 [−0.08–0.8]
−1.3 .2

4.5∗

4.5
−0.08 [−0.8–0.5]

−.07 .9

Non
Apathy

Guidance
Without

guidanceMean
difference, 95% CI

448
365

83 [−24–194]
−1.8 .08

2.8
2.7

0.08 [−0.3–0.4]
−.5 .6

5.6
4.9

0.7 [0.2–1.2]
−2.4 .01

Category “Leisure”

Apathy

Guidance
Without guidance

Mean difference, 95%
CI

500
311∗

197 [79–332]
−2.4 .01

3
2.7

0.2 [−0.08–0.5]
−1.7 .09

5.1∗∗

4.7∗0.4 [0–0.7]
−1.3 .2

Non
Apathy

Guidance
Without guidance

Mean difference, 95%
CI

583
418

165 [62–256]
−3 .002

3.1
2.9

0.4 [0–0.8]
−1.3 .2

5.8
5.5

0.4 [−0.2–0.8]
−1.8 .08

Category “Personal”

Apathy

Guidance
Without guidance

Mean difference, 95%
CI

426
237∗200
[84–323]

−2.9 .004
2.7

2.5∗0.3
[−0.08–0.8]

−1.3 .2
4.8∗

4.6∗0.2
[−0.4–0.8]

−.6 .5

Non
Apathy

Guidance
Without guidance

Mean difference, 95%
CI

557
444

112 [−2.9–223]
−2 .046

3.1
3.1

0.08 [−0.3–0.4]
−.4 .6

5.7
5.6

0.1 [−0.3–0.5]
−.6 .5

Category “Not Interested”

Apathy

Guidance
Without

guidanceMean
difference, 95% CI

240
181∗66 [8–154]

−1.8 .07
2∗

2∗∗0
[−0.3–0.3]

0 1
3.7

3.70 [−0.5–0.5]
−.07 .9

Non
Apathy

Guidance
Without

guidanceMean
difference, 95% CI

237
252

−10 [−56–32]
−.3 .7

2.5
2.60 [−0.5–0.5]

−1 .3
4.2

4.20 [−0.4–0.4]
−.08 .9

Note: Apathy cut off score was based on AI score above 3 out of 12.
∗Group with the lowest value compared to their counterpart without apathy, P < .02,
∗∗Group with lowest value compared to their counterpart without apathy, P < .05.
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study confirms numerous data on the relatively important
role to health of guidance and of tailoring the content
of interaction to the participant’s characteristics and needs
[2, 6, 9, 10, 23, 25] and we have highlighted the negative
impact of apathy in participation and level of engagement
in nontailored interaction.

Among the diagnostic criteria of apathy [26], criterion
B describes the three core clinical domains: reduced goal-
directed behaviour; goal-directed cognitive activity; and
emotions. Each domain includes two symptoms: the first
symptom pertains to self-initiated or “internal” actions,
cognitions and emotions; and the second symptom to the
patient’s responsiveness to “external” stimuli. A validation
study of the criteria [5] indicated a higher frequency of the
initiation symptoms, whereas the responsiveness capacities
were less affected. Also, the lack of social and physical
activity observed in residents in nursing homes are often
viewed negatively in terms of health maintenance and
quality of life [2, 11]. Our results depicted a reduction
of active social participation in nursing home residents.
Furthermore, we found that for apathetic participant the
previous meaning associated with some social activities was
lost.

Interestingly we found that the “Family” stimulus
showed equivalent results for both apathetic and nonap-
athetic participants either when guided or not. Apathetic
participants responded best to being guided when exposed
to stimuli of the Personal or Leisure categories rather than
for the Work or Family categories. Nonapathetic participants
also responded best to stimuli in the Personal and Leisure
categories and those responses were better than the corre-
sponding responses for apathetic participants. Nonapathetic
participants also benefited from guided interaction to stimuli
in the Work category.

There may be many reasons for these results. How-
ever, the observed equivalence of outcome in both the
social (Work/Family) categories could underpin a plau-
sible nosological social identity deconstruction pattern
for apathetic participants. Social identity, as a systemic
and personality construct, is mediated by the interac-
tion of the self (individual) with the outside world
(other or groups) [27]. The feeling of being part of,
and involved in a group is conditioned by the vari-
ous experiences acquired through group affiliation [28,
29]. Accordingly, social identity created within the family
structure is shaped within inner group boundaries such
as experiences and feelings, which in return produce
social actions within the group [28]. The observed social
and functional deconditioning of old adults in nursing
homes [27] could contribute to the breakup of family
bounds.

As the severity of dementia increases, interventions based
on Family and Work may become less meaningful for
participants. Lack of meaning has been found to create
ambiguity, and may be a reason for the poor results from
interventions targeting behavioural disturbances based on
Family and Work categories activities [9]. Even though all
participants expressed interest in, and were motivated by,
the idea of “Family,” they did not demonstrate the social

activity related to it, which could explain why the duration
of engagement was equivalent in both guided and nonguided
sessions.

Another potential explanation for this equivalence might
be the nature of the stimulus used. As emotions and mean-
ings can be understood as contextual, personallinebreak
investment in an activity is determined by the meaning-
fulness and emotional weight that people attribute both
consciously and unconsciously to the stimulus [9, 27, 30].
Although the stimuli we used were validated by patients and
carers, there are bound to be differing individual meanings
attributed by individual participants.

Another area where this was manifested was in the
results from the “Work” category. Apathetic participants
showed equivalent durations of engagement in both guided
and nonguided sessions. Apathy reduces both initiation and
responsiveness [16], and it is unsurprising that the “Work”
category showed the observed results as work stimuli involve
high level of personal engagement, motivation, and effort
to reach a goal. Interestingly, nonapathetic participants did
show increased engagement duration when guided in the
Work stimulus sessions.

The idea that meaningfulness is an important determi-
nant of engagement for apathetic participants is supported
by the data on the “Attitude” score in the guided sessions.
This reflects the nosological construct of apathy in terms
of changes in emotional, behavioural, and cognitive respon-
siveness [5]. Nonapathetic participants had a much more
positive response on the “Attitude” domain, particularly
in the “Work” and “Family” guided sessions. Thus, in
nursing homes residents who live with dementia, it is
the apathy component of the condition that determines
levels of engagement. There is very little in the published
literature that can aid staff in nursing homes to help apathetic
residents, or to allocate resources optimally. Unfortunately,
there is a limit to the conclusions that can be drawn from
a small study such as ours. However, the large Z scores
we found are impressive. This is despite the fact that we
were unable to obtain all the demographic information on
participants that we would have liked to obtain, and in
particular in relation to time of onset of the condition. We
did find some distinct neuropathological differences between
apathetic and nonapathetic participants.

In summary, both apathetic and nonapathetic partici-
pants showed benefits from being guided in their interactions
with the various stimuli, although unsurprisingly nonap-
athetic subjects responded more positively. Furthermore,
tailoring the activities to the individual circumstances of
the subjects further increased the effectiveness of the stimuli
involved. It is also worth noting that the corollary is true in
that nonstimulation increases noninvolvement, particularly
in apathetic. A key role of staff in nursing homes is to
overcome apathetic subjects’ unwillingness to participate in
activities to help break that downward spiral [1].
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Background. Apathy and impulsivity in Parkinson disease (PD) are associated with clinically significant behavioral disorders. Aim.
To explore the phenomenology, distribution, and clinical correlates of these two behaviors. Methods. In PD participants (n = 99)
without dementia we explored the distribution of measures of motivation and impulsivity using univariate methods. We then
undertook factor analysis to define specific underlying dimensions of apathy and impulsivity. Regression models were developed
to determine the associated demographic and clinical features of the derived dimensions. Results. The factor analysis of apathy
(AES-C) revealed a two-factor solution: “cognitive-behavior” and “social indifference”. The factor analysis of impulsivity (BIS-
11) revealed a five-factor solution: “inattention”; “impetuosity”; “personal security”; “planning”; and “future orientation”. Apathy
was significantly associated with: age, age of motor symptom onset (positive correlation), disease stage, motor symptom severity,
and depression. Impulsivity was significantly associated with: age of motor symptom onset (negative correlation), gambling and
anxiety scores, and motor complications. We observed an overlap of apathy and impulsivity in some participants. Conclusion. In
PD, apathy and impulsivity have specific phenomenological profiles and are associated with particular clinical phenotypes. In spite
of this, there is some overlap of behaviors which may suggests common aspects in the pathology underlying motivation and reward
processes.

1. Introduction

The non-motor symptoms of Parkinson disease (PD) are
increasingly recognised as being important factors in deter-
mining the quality of life of people living with the condition
[1]. The psychiatric and cognitive aspects of these non-
motor symptoms are generally well recognized; however,
the behavioural syndromes of apathy and impulse control
disorders (ICDs), and the symptoms that comprise them,
have received much less attention and are less well under-
stood. Apathy is a multidimensional construct and has been
defined as a lack of goal-directed behavior, cognition, or

emotion [2]. It can be assessed using rating scales such as
the Apathy Evaluation Scale (AES-C) [3], which is one of
the most widely used in PD. Impulsivity can be defined as
“actions that are poorly conceived, prematurely expressed,
unduly risky, or inappropriate to the situation and that
often result in undesirable outcomes” [4]. Impulsivity or
“impulsiveness” may underlie a broad range of psychiatric
disorders in addition to the ICDs, including personality
disorders, attention deficit hyperactivity disorder (ADHD),
and substance addictions. Like apathy, impulsivity is a
multidimensional construct and there are various ways to
measure it, including: (1) self-rated measures such as the
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Barratt Impulsiveness Scale (BIS-11) [5], and (2) behavioral
or neuropsychological tasks, such as those which assess risk
taking, self-control, and the ability to inhibit an unwanted
response.

In spite of the widespread use in PD of behavioral ratings
scales such as the AES-C and the BIS-11, these tools were not
originally designed for specific use in this condition. Hence,
the true nature of behaviors such as impulsivity and apathy
in PD and the underlying domains contained within them
may not be fully reflected by these scales. Therefore, methods
which determine whether the respective scales are measuring
one or more independent behavioral dimensions can be
of tremendous value in furthering our understanding of
phenomenology. The clinical and demographic associations
of these separate dimensions can then be explored in order
to provide vital clues to the etiology of the wider behavioral
syndromes.

The aim of this study was to explore the phenomenology
of impulsivity and apathy in a series of PD participants by
examining the underlying dimensions of the behaviors and
their associated clinical features.

2. Methods

This study was approved by the regional research ethics
committee in the North West of the United Kingdom (UK).
All participants had capacity to agree to participate in the
study and signed an approved consent form.

2.1. Study Sample. A consecutive series of 99 people with
idiopathic PD without dementia (Mini-Mental State Exam
(MMSE) score ≥25) [6], diagnosed according to the UK
Brain Bank criteria [7], were recruited from community PD
clinics in the North West UK. The presence of dementia
(PDD) was ruled out by using the Movement Disorder
Society’s (MDS) Task Force criteria for PDD [8] and opera-
tionalized according to the diagnostic algorithm outlined by
Dubois et al. [9]. Briefly, the criteria for PDD are (1) onset
of cognitive impairment after the onset of motor symptoms;
(2) decreased global cognitive efficiency as evidenced by
an MMSE score of <26; (3) functional impairment due to
cognitive deficits, as determined by caregiver reports; and
(4) deficits in more than one cognitive domain (attention,
executive function, visuospatial functioning, memory, and
language). Of the 99 participants enrolled in the study, 35
participants were identified as having one or more ICD.
Within this ICD group, 20 participants were identified
through a specific referral request made to referring neurol-
ogists for those with a known ICD, and the remaining 15
participants were identified through the consecutive clinic
referrals. The presence of ICD was determined according
to DSM-IV TR (2000) [10] as well as diagnostic criteria as
previously outlined by our group [11]. Clinically significant
apathy was identified in the sample using the Apathy Scale
(AS) [12] which has a validated cut-off score for apathy in
PD of≥14 (range 0–42; sensitivity 66% and specificity 100%)
[12]. The AS is an abbreviated version of the original Apathy
Evaluation Scale (AES) [3] and consists of 14 items that can

be rated on a 4-point Likert scale. Unlike the original scale, it
was specifically designed for use in PD and is one of the key
scales recommended by the MDS working group on apathy
scales in PD [13].

2.2. Measurement of Apathy and Impulsivity. For the pur-
poses of the detailed analysis of the distribution and
phenomenology of apathy, we used the 18-item Apathy
Evaluation Scale, Clinician version (AES-C). On this scale,
each item is scored on a 4-point Likert scale and higher scores
indicate worse apathy. The individual items on the scale
have been classified into one of three domains: cognitive,
behavioural, or emotional. This scale has previously been
used in PD and has been shown to have good internal
consistency [13].

Levels of impulsivity were assessed using the 30-item
Barratt Impulsiveness Scale (BIS-11) [5]. This is a self-report
questionnaire which is not specific to PD. It is rated on
a 4-point Likert scale (4 is more frequent), which can be
reported as a total impulsivity score, or as three subscale
scores: nonplanning impulsiveness (“present orientation” or
lack of “futuring”), motor impulsiveness (acting without
thinking), and cognitive impulsiveness (making quick cog-
nitive decisions) [5].

2.3. Measurement of Disease Characteristics. Disease charac-
teristics assessed included age of onset (years) and duration
of motor symptoms (months); motor severity and com-
plexity of symptoms as per the Unified Parkinson’s Disease
Rating Scale (UPDRS) [14], parts III and IV (rated during
the “On” medication state); and disease stage as per the
Hoehn-Yahr (HY) scale [15]. Levodopa equivalent daily dose
(LEDD) and LEDD of dopamine agonists only (LEDD-
DA) were calculated using a previously reported formula
[16]. Current psychiatric symptoms were assessed using
the Hospital Anxiety and Depression Scale (HADS) [17],
Neuropsychiatric Inventory (NPI) [18], and South Oaks
Gambling Screen (SOGS) [19]. Cognition was assessed using
the MMSE and selected subscores.

2.4. Comparison of Clinical Groups and Regression Model.
Following the initial exploration of the distribution of the
AES-C and BIS-11 in the entire study sample, different
clinical groups were compared on key demographic and
clinical variables. Examining the sample in a categorical
manner by clinical grouping was of interest because the
overall sample was not necessarily representative of an epi-
demiologic sample due to the inclusion of a disproportionate
number of participants with ICD. This approach also enabled
us to undertake a case control comparison. The three groups
compared were those with an apathy syndrome as defined
on the AS cutoff (PD-apathy, n = 26); those with an ICD
(PD-ICD, n = 35); and those with neither apathy nor ICD
(PD-controls, n = 38). Regression models were constructed
to determine the relative proportion of different variables
contributing to the variance in the derived factors of either
apathy or impulsivity. The initial phase of this part of the
analysis involved exploratory model building using stepwise
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Table 1: Demographic and clinical description of the entire
Parkinson disease (PD) study sample and proportion of impulse
control disorder subtype within the “ICD” subsample.

Entire study sample
n = 99

Mean (SD) or n
(%)

Age in years
63.23 (10.67)

(range 26 to 86)

Gender (proportion male) 69 (70%)

Disease duration in months 93.87 (65.85)

Age in years at onset of motor symptoms 55.39 (11.58)

Unified PD rating scale, Part III score 28.79 (11.86)

Hoehn-Yahr score 2.31 (0.71)

MiniMental State Exam score
28.45 (1.75)

(median 29.00)

Impulse control disorder sample
n = 35

n (%)

Pathological gambling 13 (37.1%)

Hypersexuality (clinically significant only) 10 (28.6%)

Hypersexuality (clinically significant and
subsyndromal)

18 (51.4%)

Compulsive shopping 10 (28.6%)

Binge eating 8 (22.9%)

Dopamine dysregulation syndrome 3 (8.6%)

regression methods. The findings from these outcomes,
together with findings from the literature and the univariate
analyses from our previous work [20], all informed the
subsequent choice of independent variables. Any variables
that were statistically redundant were then removed from
the final model. The number of independent variables or
predictors was restricted by the sample size (at least 10–15
participants per predictor) [21]. The forced entry method of
regression was then used as this is considered the most robust
regression method following the exploratory phase [21].

The following independent variables were included in the
regression models: demographic: age,

(1) demographic: age,

(2) disease: age of onset, duration of disease, motor
severity score, motor complexity score (fluctuations,
on/off, dyskinesia, dystonia),

(3) medication: Levodopa daily equivalents (total and
dopamine agonists only).

(4) psychiatric/cognitive: attentional control (serial 7’s),
HADS depression and HADS anxiety subscores, NPI
total score and selected NPI domain subscores of
sleep, appetite (in the apathy models) or NPI domain
subscores of sleep, appetite, elation, anxiety, and
disinhibition (in the impulsivity models).

2.5. Analysis. All data were analysed using SPSS Version
16 for Windows (SPSS Inc. 2007). Descriptive data were
reported using proportions, means (SD) or medians, where

appropriate and comparisons between these measures by
clinical grouping were undertaken using ANOVA/Kruskall-
Wallis. Principal components factor analyses for the AES-
C and the BIS-11 were undertaken using varimax rotation.
The reliability of the derived factors was assessed using
Cronbach’s alpha coefficient. Bivariate correlations of apathy
and impulsivity with key variables were then undertaken in
order to determine the degree to which selected variables
were linearly related prior to the development of the forced
entry linear regression models with the newly-derived factors
of apathy and impulsivity.

3. Results

3.1. Descriptive Characteristics of the PD Participant Group
and PD-ICD Subtypes. The characteristics of the entire study
group are outlined in Table 1. Within the PD-ICD group
(n = 35), the majority (n = 25, 71.4%) of ICD participants
had more than one type of ICD. The proportion of each sub-
type of ICD is also shown in Table 1. The mean SOGS score
in the pathological gambling group (10.54, SD 5.58) was
significantly higher than the other ICDs (0.15, SD 0.37), as
well as the rest of the study sample (0.23, SD 1.12, P < 0.001).

3.2. Characteristics of Apathy in PD. The mean total score for
the AES-C in the entire sample was 29.37 (SD 13.99; range
18–65; median 23), which was highly skewed (P < 0.001)
using a one-sample Kolmogorov-Smirnov test. There was no
difference in mean AES-C scores in male (30.61, SD 15.16)
and female participants (27.62, SD 12.01) (U = 1000.00,P =
0.79). The number of participants experiencing a score >1 on
the scale ranged from n = 14 (14.1%) for item 11 “S/he is less
concerned about her/his problems than s/he should be” to
n = 51 (51.5%) for item 7 “S/he does [not] approach life with
intensity.” The most frequent 6 AES-C items endorsed were
7, 17, and 5 (44.4–51.5% of participants each), and 2, 3, and 4
(42.4% of participants each) and no items were experienced
by <10% of participants.

3.2.1. Factor Analysis of the Apathy Measure. After pooling
the scale items of the AES-C, the data were reduced by sup-
pressing items with absolute values of <0.4 and eliminating
any variable that did not correlate with any others (based on
the majority of P values >0.05 on the correlation matrix).
To rule out multicolinearity, all variables with correlation
coefficients ≥0.8 were eliminated. A resulting determinant
of 0.0001 was derived, which, together with a KMO (Kaiser-
Meyer-Olkin measure of sampling adequacy) of 0.883 and a
significant Barlett’s test of sphericity (P = 0.001), suggested
that factor analysis was appropriate and warranted. After
varimax rotation a 2-factor solution was derived. Factor 1,
“cognitive-behavior” accounted for 56.5% of the variance and
appeared as an archetypal manifestation of apathy in PD. It
was largely consistent with the “cognitive” and “behavioral”
factors from the original AES-C scale collapsed together [3].
Items (6, 1, 8, 10, 15, 18, 11, 16, and 9) which loaded
onto factor 1 at ≥0.055 are shown in Table 2. Factor 2,
“social indifference” accounted for 11.4% of the variance and
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Table 2: Rotated component matrix for the Barratt Impulsiveness Scale-11 resulting in a five-factor solution and the Apathy Evaluation
Scale, Clinician version, resulting in a two-factor solution.

Factor name Item Component Cronbach’s α

Barratt Impulsiveness Scale-11

1 2 3 4 5

Inattention

(28) I am restless at the theatre or lectures. 0.68 0.76

(20) I am a steady thinker. 0.64

(9) I concentrate easily. 0.63 0.42

(26) I often have extraneous thoughts when thinking. 0.63

(5) I do not “pay attention.” 0.58

Impetuosity

(6) I have “racing” thoughts. 0.75 0.81

(19) I act on the spur of the moment. 0.67

(14) I say things without thinking. 0.67

(17) I act “on impulse.” 0.67

(2) I do things without thinking. 0.50

Personal Security

(25) I spend or charge more than I earn. 0.82 0.78

(10) I save regularly. 0.78

(13) I plan for job security. 0.65

(8) I am self-controlled. 0.44 0.59

Planning
(7) I plan trips well ahead of time. 0.81 0.72

(1) I plan tasks carefully. 0.75

(12) I am a careful thinker. 0.56

Future orientation
(27) I am more interested in the present than the future. 0.85 0.72

(30) I am future orientated. 0.75

Apathy Evaluation Scale, Clinician version

1 2

Cognitive-behavior factor

(6) S/he puts little effort into anything. 0.80 0.907

(1) S/he is interested in things. 0.79

(8) Seeing a job through to the end is important to
her/him.

0.78

(10) Someone has to tell her/him what to do every day. 0.76

(15) S/he has an accurate understanding of her/his
problem.

0.75

(18) S/he has motivation 0.74 0.45

(11) S/he is less concerned about her/his problems than
s/he should be.

0.70

(16) Getting things done during the day is important to
him/her.

0.70

(9) S/he spends time doing things that interest her/him. 0.67 0.55

Social indifference factor

(13) Getting together with friends is important to
him/her.

0.87 0.84

(12) S/he has friends. 0.83

(14) When something good happens, s/he gets excited. 0.79

Extraction method: Principal Components Factor Analysis. Rotation method: varimax with Kaiser normalisation. Converged in 9 iterations for the BIS-11
and 3 iterations for the AES-C; BIS-11 reliability analysis: the alpha coefficients for factor 1 (inattention) were 0.757 and for factor 2 (impetuosity) were 0.807,
reflecting very strong internal reliability. The remaining three factors had the following alpha values: factor 3 (personal security), 0.784; factor 4 (planning),
0.719; and factor 5 (future orientation), 0.724. AES-C reliability analysis: the alpha coefficient for factor 1 was 0.907 and 0.841 for factor 2, both reflecting very
strong internal reliability.

represented aspects of participation in and response to social
interaction and included items (13, 12, 14) which loaded on
the factor at ≥0.055 (Table 2). Hence, a 2-factor solution,
which is different from the original 3-factor clustering of
the AES-C appeared most appropriate for the PD sample

studied here. Reliability analysis reflected very strong internal
reliability (see Table 2).

3.2.2. Distribution of Apathy Factors across Behavioral Groups.
As shown in Table 3, the mean AES-C was significantly
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Table 3: Comparison of mean (SD) Barratt Impulsiveness Score, and Apathy Evaluation Scale, Clinician Version factors across the three
behavioral groups.

PD-ICD
(n = 35)

PD-Apathy
(n = 26)

PD-control
(n = 38)

Test statistic1

Mean (SD)

BIS-11 total and derived factors

Total score 66.95 (13.12) 57.08 (9.68) 54.03 (10.63)

ICD versus control:
F = 12.88; P < 0.001
ICD versus apathy:

P = 0.004
ICD versus control:

P < 0.001

(1) Inattention: BIS-111 items 28, 20, 9, 26, 5 11.69 (3.07) 10.75 (2.59) 8.41(3.24)

H(2) = 16.94; P < 0.001
Apathy versus control:
U = 246.00; P = 0.005;

ICD versus control:
U = 295.00; P < 0.001

(2) Impetuosity: BIS-111 items 6, 19, 14, 17, 2 11.23 (3.25) 8.38 (2.39) 8.16(3.05)

H(2) = 16.63; P < 0.001
ICD versus apathy,

U = 196.50; P = 0.01;
ICD versus control,

U = 298.00; P < 0.001

(3) Personal security: BIS-111 items 25, 10, 13, 8 8.60 (3.58) 6.25 (2.15) 5.65(2.28)

H(2) = 16.71; P < 0.001
ICD versus apathy,

U = 227.50; P = 0.004
ICD versus control,

U = 268.00; P < 0.001

(4) Planning: BIS-111 items 7,1,12 6.49 (2.27) 5.50 (2.17) 5.27(2.17)
H(2) = 5.10; P = 0.08

ICD versus control
U = 448.50; P = 0.04

(5) Future orientation: BIS-111 items 27, 30 5.54 (1.98) 4.88(1.19) 4.49(1.48)
H(2) = 7.60; P = 0.02
ICD versus control,
U = 395.50; P = 0.01

AES-C total and derived factors

AES-C Total score 25.88 (12.43) 46.57 (11.90) 21.68 (4.78)

H(2) = 44.69; P < 0.001
Apathy versus ICD:

U = 106.00; P < 0.001
Apathy versus control:
U = 22.00; P < 0.001

(1) Cognitive-behavioral: AES-C items 1, 6, 8, 9,
10, 11, 15, and 16

10.83 (5.09) 19.00 (6.23) 8.76 (1.58)

H(2) = 21.49; P < 0.001
Apathy versus ICD:

U = 117.00; P < 0.001
Apathy versus control:
U = 28.00; P < 0.001

(2) Social indifference: AES-C items 12, 13, and 14 4.43 (2.24) 5.73 (2.34) 3.50 (1.03)

H(2) = 48.96, P < 0.001
Apathy versus ICD:

U = 280.50; P = 0.008
Apathy versus control:
U = 178.50; P < 0.001

ICD versus control:
U = 529.50; P = 0.06

1
Kruskall-Wallis with post hoc Mann-Whitney U for nonparametric data or ANOVA with post hoc Bonferroni for parametric data.

greatest in the PD-apathy group (P < 0.001). This difference
persisted in the analysis of the mean scores of derived apathy
factor 1 (P < 0.001 to 0.008), and 2 (P < 0.001). There was
no significant difference in mean scores between the PD-ICD
and the PD-control group on total AES-C and apathy factor

1; however, PD-ICD was numerically greater than the PD-
control group on apathy factor 2 and this reached a trend
toward significance (P = 0.06). Finally, within the PD-ICD
group, 5 of the 35 participants (14%) fell on or above the
AS cutoff of 14, which indicates clinically significant levels of
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Table 4: Correlations Pearson/Spearman’s rho (ρ, upper value; P,
lower value) between impulsiveness (BIS-11) and apathy (AES-C)
and key variables for the entire study group.

Impulsivity
(BIS-11 total)

Apathy (AES-C total)

Demographic and disease
variables

Age −0.20, 0.05 0.46, <0.001

Age of disease onset −0.31, 0.002 0.35, <0.001

Years of education −0.01, 0.88 −0.15, 0.13

Duration of disease 0.07, 0.48 0.07, 0.50

Hoehn and Yahr 0.12, 0.28 0.30, 0.02

LEDD 0.21, 0.04 0.02, 0.88

LEDD-DA only 0.08, 0.44 −0.40, <0.001

SOGS 0.30, 0.001 −0.06, 0.56

UPDRS motor −0.02, 0.84 0.30, 0.003

UPDRS Complications 0.33, 0.001 −0.01, 0.92

Psychiatric variables

MMSE total score −0.04, 0.712 −0.31, 0.02

HADS anxiety 0.37, <0.001 −0.01, 0.90

HADS depression 0.12, 0.16 0.60, <0.001

NPI total 0.25, 0.01 0.47, <0.001

NPI delusions −0.01, 0.90 0.12, 0.22

NPI hallucinations 0.07, 0.51 −0.00, 0.98

NPI aggression 0.29, 0.004 0.12, 0.29

NPI depression 0.20, 0.05 0.27, 0.008

NPI anxiety 0.19, 0.07 0.10, 0.32

NPI elation 0.23, 0.03 −0.16, 0.12

NPI apathy −0.02, 0.84 0.82, <0.001

NPI disinhibition 0.23, 0.02 −0.06, 0.53

NPI irritability 0.33; 0.01 0.12, 0.23

NPI aberrant motor 0.15, 0.14 −0.21, 0.04

NPI sleep 0.13, 0.23 0.20, 0.04

NPI appetite 0.09, 0.38 −0.08, 0.44

apathy. Within the PD-control group, none (0%) fell above
this cutoff.

3.2.3. Correlation Analysis with Total Apathy (AES-C) Scores.
The following variables were the most significantly related
(P < 0.001) to the total apathy (AES-C) score: older age
(ρ = 0.46), older age of onset of motor symptoms (ρ =
0.35), lower dopaminergic load for dopamine agonist only
(ρ = −0.40), higher depression scores (ρ = 0.60 for
HAD depression score; ρ = 0.27 for NPI depression),
higher total psychiatric burden (NPI total; ρ = 0.47), and
higher NPI-apathy sub-score (ρ = 0.82). Other strong
relationships included later stage of disease (Hoehn-Yahr),
higher motor severity (UPDRS motor), and higher ratings
on NPI sleep. There was a negative association with aberrant
motor behaviour. These findings are outlined below in
Table 4.

Table 5: Forced linear regressions with Apathy Evaluation Scale,
Clinician version- (AES-C-) derived factors 1 and 2 as the
dependent variables.

AES-C-derived factor
Independent variables

contributing to the
variance

Statistic

Factor 1:
“cognitive-behavioral”

HADS anxiety R2 = 0.48;P <
0.001; constant
B = 10.89
(SEB 2.03)

HADS depression

MMSE serial sevens

Factor 2:
“social indifference”

HADS anxiety R2 = 0.22;P <
0.001; constant
B = 3.07
(SEB 0.40)

NPI sleep

HADS depression

HADS: Hospital Anxiety and Depression Scale.
MMSE: Mini-Mental State Examination.
NPI: Neuropsychiatric Inventory.

3.2.4. Linear Regression Models with Apathy Derived Factors
as Dependent Variables. As shown in Table 5, the regression
model derived using the first apathy factor, “cognitive
behavioral” as the dependent variable, was highly significant
(P < 0.001) and 48% of the variance in this factor was
accounted for by anxiety (lower levels), depression (higher
levels), and attentional control (more impaired). For the
second apathy factor, the “social indifference” factor (apathy
factor 2), which incorporated disinterest in social life, the
linear regression model revealed that 22% of the variance in
this factor was accounted for by lower levels of anxiety, more
impaired sleep, and higher depression (Table 5).

3.3. Characteristics of Impulsivity in PD. Total scores for the
BIS-11 were normally distributed across the entire study
sample (Kolmogorov-Smirnov test, P = 0.20) and the mean
BIS-11 total score was 59.54 (SD 12.71), with a median of
59.00 (range 38–107). The most commonly reported item
(negative scoring) was “I plan for the future,” and the least
commonly reported item was (negative scoring) “I plan tasks
carefully” for the total group. No item was endorsed by fewer
than 10% of the participants and a frequency rating of at
least 3 or 4 on 21 of the 30 items was scored by ≥60%
(n = 59). The items rated as “almost always” or “always”
by the greatest number of participants were “I often have
extraneous thoughts when thinking,” n = 60 (60.6%); “I plan
for the future,” n = 56 (56.5%); “I act on impulse,” n = 44
(44.4%); and “I am restless at the theatre or lectures”, n = 43
(43.4%).

Using the same methods as described above, factor
analysis of the BIS-11 was undertaken and resulted in a
determinant of 0.0001, which, together with a KMO of 0.799
and a significant Barlett’s test of sphericity (P = 0.0001),
again suggested that a factor analysis was not only appro-
priate, but also strong. The analysis with varimax rotation
then yielded a 2-factor solution. Factor 1, “inattention,”
accounted for 35.9% of the variance and was interpreted
as a key manifestation of “impulsiveness” in PD. Items
loading on factor 1 at ≥0.055 were (i) item 5: “I do not pay
attention;” (ii) item 9: “I concentrate easily” (negative score);
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(iii) item 20: “I am a steady thinker” (negative score); (iv)
item 26: “I often have extraneous thoughts when thinking”;
and (v) item 28: “I am restless at the theatre or lectures”
(see Table 2). Factor 2, “impetuosity”, accounted for 8.66%
of the variance and represented aspects of behavioral and
verbal impetuosity, including: (i) item 2: “I do things without
thinking”; (ii) item 6: “I have racing thought”; (iii) item
14: “I say things without thinking”; (iv) item 17: “I act on
impulse”; and (v) item 19: “I act on the spur of the moment.”
Items loaded on the factor at ≥0.055 are shown in Table 2.
Only three of these items (2, 17, and 19) loaded onto one
of the original factors (motor) from the original non-PD
factor [5]. Factor 3, “personal security” (items 10, 13, 8 and
25) accounted for 6.98% of the variance and embraced the
notion of “living for now,” rather than behaving with delayed
gratification and saving, ensuring job security and spending
less than one earns. This factor was unique in the PD sample
because the items were spread across several of the original
factors in the non-PD sample. Factor 4, “planning” (items
7, 1, and 12) accounted for 6.73% of the variance. Finally,
factor 5, “future orientation” (items 27 and 30), accounted
for 6.00% of the variance and was not reflected in the original
non-PD factor analysis. Two items (9 and 8) were loaded on
two factors, but were chosen to load on the factor which was
preferential. The reliability analysis revealed reflected very
strong internal reliability (see Table 2).

3.3.1. Distribution of Impulsivity Factors across Behavioral
Groups. As shown in Table 3, the degree of impulsiveness
was significantly greater in the PD-ICD group compared
to both the PD-apathy and the PD-control groups (P <
0.001). This pattern persisted across all the derived factors,
with the PD-ICD group having significantly higher mean
impulsiveness scores compared to the other two groups,
which were similar to each other. An exception to this was
factor 1 (“inattention”), in which the PD-apathy group was
significantly greater compared to the PD-control group (P =
0.005). The median score of the BIS-11 distribution in the
entire sample was 58, and 11 of the 26 participants (42%)
in the PD-apathy group fell above the BIS-11 median score,
indicating higher levels of impulsivity in this group. In the
PD-control group, 11 of the 35 participants (31.4%) fell
above this median, and this proportion was not significantly
different from the proportion in the PD-apathy group (χ2 =
0.23,P = 0.29). There was no significant difference in mean
BIS-11 score between the male (58.94, SD 12.86) and female
participants (60.93, SD 12.48) (t = −0.72,P = 0.48).

3.3.2. Correlation Analysis with Total Impulsivity (BIS-11)
Scores. As shown in Table 4, highly significant associations
(P < 0.001) were seen between the total BIS-11 score and the
following variables: younger age of onset of motor symptoms
(ρ = −0.31), higher gambling scores (ρ = 0.30), higher
motor complications on the UPDRS (ρ = 0.33), higher
anxiety scores (ρ = 0.37), and higher dopaminergic load
(LEDD; ρ = 0.21). Furthermore, impulsivity also corre-
lated positively with four of the “positive” NPI psychiatric
domains: aggression, elation, irritability, and disinhibition.

Table 6: Forced linear regressions with BIS-11-derived factors 1 to
5 as the dependent variables.

BIS-11-derived
factor

Independent variables
contributing to the

variance
Statistic

Factor 1:
“inattention”

UPDRS complications of
therapy

HADS anxiety
HADS depression

R2 = 0.27;
P < 0.001;

constant B = 6.98
(SEB 0.62)

Factor 2:
“impetuosity”

UPDRS complications of
therapy

HADS anxiety
NPI disinhibiting

R2 = 0.38;P <
0.001; constant
B = 6.59 (SEB

0.49)

Factor 3:
“personal security”

HADS anxiety
Younger age of onset
Shorter duration of

disease
NPI aggression

R2 = 0.40;P <
0.001; constant
B = 6.32 (SEB

1.71)

Factor 4:
“planning”

Younger age of onset
NPI irritability

R2 = 0.17;P <
0.001; constant
B = 7.36 (SEB

1.08)

Factor 5:
“future
orientation”

NPI disinhibition
HADS anxiety

R2 = 0.12;P =
0.004;

constant B = 4.47
(SEB 0.28)

HADS: Hospital Anxiety and Depression Scale.
NPI: Neuropsychiatric Inventory.
UPDRS: Unified Parkinson’s Disease Rating Scale.

3.3.3. Linear Regression Model with Impulsivity Derived Fac-
tors as Dependent Variables. Significant regression models
(P < 0.001) were achieved for each of the derived impulsivity
factors, with R2 values ranging from 0.12 (future orientation
factor) to 0.40 (personal security) (Table 6). All of the
factors except factor 4 (planning) were associated with
high levels of anxiety. A high UPDRS motor complications
score (incorporating problems such as fluctuations, on/off,
dyskinesia, dystonia) accounted for a proportion of the
variance in Factors 1 and 2, which were comprised of
elements of “inattention” and “impetuosity.” The latter was
also associated with higher levels of disinhibition. Younger
age of onset of disease was associated with factors 3 and 4
(personal security and planning).

4. Discussion

In this study, we explored the phenomenology of impulsivity
and apathy in PD by examining aspects of the AES-C and
BIS-11. Our first key finding was the 2-factor solution for
the AES-C, which is more specific to PD than the original
conceptualization of this scale [3]. The AES in PD has
previously been considered to measure a single construct
[22]; however, findings here suggest that at least two distinct
and, possibly dissociable, dimensions exist: (1) a “cognitive-
behavior” factor, encompassing what may be considered the
archetypal manifestation of apathy, including low effort,
noncompletion of tasks, low motivation, low interest, the
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need for external prompts, and anosognosia for the disease
state; and (2) a “social indifference” factor, which relates
to having and enjoying friends and a hedonic element. A
reliability analysis of the original AES-C [3] revealed similar
alpha coefficients (>0.7) to those in our study. This suggests
that the derived factors 1 and 2 in our study are as strong
as the original scale and its 3-factor solution. Interestingly,
in designing the Lille Apathy Scale (LARS), Sockeel et al.
(2006) derived four basic apathy dimensions in PD using
principal component analysis [23]. These included intellec-
tual curiosity, action initiation, self-awareness, and emotion.
Our “cognitive-behavior” factor encompasses these first three
LARS dimensions, whereas our “social indifference” factor
overlaps with the LARS “emotion” dimension. The LARS
intellectual curiosity and action initiation dimensions appear
to disproportionately contribute to the overall severity of
apathy in PD [24], which is consistent with our “cognitive-
behavior” factor contributing to the majority of the variance
accounting for the apathy syndrome.

Our second key finding was the 5-factor solution for
the BIS-11, which is also specific to PD and as reliable as
the original 6-factor solution which was based on a young,
healthy population. To our knowledge, there are no previous
published reports of such an analysis in a PD population
and the findings are therefore notable. The factors included
(1) inattention; (2) impetuosity; (3) personal security;
(4) planning; and (5) future orientation. These findings
are significant because it has previously been shown that
the dimensions underpinning impulsivity in the healthy
state or in particular disease states may not necessarily be
extrapolated into PD [25]. Our findings will therefore have
implications for the design of future research studies of
impulsivity in PD.

The elevated mean score on the derived apathy factor
2 (social indifference) in the PD-ICD group was of interest
because high scores on this factor suggest the presence of a
diminished hedonic response. A blunted hedonic response
constitutes one aspect of clinically significant apathy [3, 26]
which supports the notion of an overlap of impulsivity and
apathy. Furthermore, a blunted hedonic response in those
with ICD in PD supports the “reward deficiency” hypothesis
as a possible basis for the development of the ICDs [27, 28].
According to this hypothesis, behavioural overcompensation
in the form of addictions can result from reduced reward
sensitivity to the receipt of rewards. In ICD in PD, functional
neuroimaging studies have demonstrated blunted responses
to rewards and risk in key reward areas such as the ventral
striatum when “on” dopaminergic medication [29, 30].

Another significant finding from our analysis was that
the mean scores of all five of the derived BIS-11 factors were
elevated in the PD-ICD group relative to the PD-control
group. In contrast, only two of the five derived factors,
(impetuosity and personal security) were elevated in the PD-
ICD group compared to the PD-apathy group, once again
supporting an overlap between apathy and impulsivity.

Within the PD-apathy group, factor 1, “inattention”, was
significantly elevated compared to the PD-control group
and appeared to be driving the elevated overall impulsivity
ratings in those with apathy. This factor may be due to

cognitive deficits in attention, which are common in PD
and are often associated with an emotional state. This is
consistent with the high levels of anxiety and depression in
the PD-apathy group.

The second impulsivity factor, “impetuosity,” has been
conceptualised as the BIS’s “ideomotor” impulsivity [5]
and the Tridimensional Personality Questionnaire’s (TPQ)
“novelty seeking” factors [31]. Increased “impetuosity” is also
consistent with decreased self-control in PD, as manifested
by the propensity of PD sufferers to choose small immediate
rewards over larger delayed rewards in delayed discounting
task (DDT) [32]. The third factor “personal security,” which
encompasses job security, saving, and excess spending, was
predictably elevated in the PD-ICD group, but may have
been due to the consequences of the acquired behavioral
addictions, rather than due to any underlying vulnerability
trait. This overlaps with the original BIS-11 “nonplanning”
factor, previously shown to be elevated in ICD [33]. BIS-
11 factors 4 (planning) and 5 (future orientation) may
fall under the broader rubric of “cognitive impulsivity” or
risky decision making and were elevated in the PD-ICD
group. In PD, the inability to slow down when faced with
complex decisions [34] and to learn from negative outcomes
when on dopaminergic replacement has previously been
demonstrated [35–37].

Several aspects of our findings on the regression models
with the derived factors are also worth noting. Firstly, we
demonstrated that higher levels of anxiety were associated
with the majority of the derived impulsivity factors. This
suggests that anxiety is a pervasive feature across different
impulsivity dimensions. Secondly, the derived factors of
“inattention” and “impetuosity” were both associated with
higher levels of motor complications, suggesting a link
between the more complicated stage of the disease and
impulsive behavioural problems. Thirdly, we found that
younger age of onset and shorter duration of illness were
associated with the factor representing “futuring” but were
not associated with the first two factors (inattention and
impetuosity). This may be due to patients’ perceptions of
longevity which may not yet have been altered by age and
a chronic disease state. These findings suggest that more
detailed studies of the associated features of the different
dimension of impulsivity would be of value.

The two regression models with the derived apathy
factors revealed that both factors were strongly associated
with depression and anxiety. This finding is consistent with
previous literature which has demonstrated a high degree
of overlap of depression and apathy [12, 22, 38]. We also
found that factor 1 (cognitive-behavioral) was associated
with attentional deficits. Although this is a limited aspect of
the full range of cognitive function, it provides some support
for the separate cognitive dimension of apathy which has
recently been incorporated into clinical diagnostic criteria of
apathy [26]. In contrast, factor 2 was not associated with any
cognitive impairment. This supports the premise that apathy
has dissociable dimensions associated with different clinical
factors or that different apathy subtypes with different
underlying neuropathology might exist [39].
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Finally, one of the most compelling findings in this study
was the overlap in apathy and impulsivity. This manifested
in the relatively high BIS-11 score in the PD-apathy group,
the high proportion of those with apathy in the ICD group,
as well as the high ratings of the derived apathy factor 2
(social indifference) in the ICDs. These findings support and
extend those of Zgaljardic et al. [40] who found higher rates
of self-reported behavioral disinhibition in nondemented PD
sufferers with apathy compared to those without apathy.
“Behavioral disinhibition” in this study included traits of
impulsivity, hyperactivity, socially inappropriate behavior,
lack of conformity to social conventions, and irritability.
These findings suggest that apathy and impulsivity may share
a common “reward and motivation” pathway, which once
disrupted by a degenerative process such as PD, manifests
as either an overdrive (impulsivity) of or deficit (apathy) in
motivation/reward. The different behavioral manifestation
of either impulsivity or apathy may then depend on other
factors such as age, age of onset, associated psychopathology,
and/or level of cognitive impairment.

A limitation to the current study was that the BIS-11 is a
self-rated scale, which may introduce a bias in the responses.
Furthermore, since the study design was cross-sectional, we
were not able to ascertain the extent to which impulsivity
or apathy was due to the current behavioral “state” or an
underlying personality “trait.” Nonetheless, a key strength of
this study was that this is the first time that the behavioral
syndromes of apathy and impulsiveness in PD have been
directly compared in the manner outlined here.

In conclusion, in this study we were able to demon-
strate that apathy and impulsivity in PD were behavioural
syndromes underpinned by dissociable dimensions and that
these dimensions were associated with different clinical pro-
files. We also demonstrated an overlap between apathy and
impulsivity which may have important clinical implications
and inform management strategies for patients with these
complicated behavioural syndromes.
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Apathy is one of the most common behavioral symptoms of dementia; it is one of the salient features of behavioral variant of
frontotemporal dementia (bvFTD) but is also very frequent in Alzheimer’s disease. This preliminary investigation was aimed
at assessing the type of apathy-related symptoms in a population of bvFTD and AD subjects showing comparable apathy
severity. Each patient underwent a comprehensive neuropsychological assessment; behavioral changes were investigated by the
neuropsychiatric inventory (NPI), using the NPI-apathy subscale to detect apathetic symptoms. At univariate analysis, bvFTD
subjects showed lack of initiation (χ2 = 4.602, p = 0.032), reduced emotional output (χ2 = 6.493, p = 0.008), and reduced
interest toward friends and family members (χ2 = 4.898, p = 0.027), more frequently than AD subjects. BvFTD displayed higher
scores than AD on NPI total score (p = 0.005) and on subscales assessing agitation (p = 0.004), disinhibition (p = 0.007) and
sleep disturbances (p = 0.025); conversely, AD subjects were more impaired on memory, constructional abilities, and attention.
On multivariate logistic regression, reduced emotional output was highly predictive of bvFTD (OR = 18.266; p = 0.008). Our
preliminary findings support the hypothesis that apathy is a complex phenomenon, whose clinical expression is conditioned by
the site of anatomical damage. Furthermore, apathy profile may help in differentiating bvFTD from AD.

1. Introduction

Apathy has been repeatedly reported to be one of the most
common noncognitive symptoms of dementia [1–3]. Fre-
quency and severity of apathy vary across different dementia
subtypes; it is the most common behavioral symptom of
behavioral variant of frontotemporal dementia (bvFTD),
with reported prevalence ranging from 62 to 89% of patients
[4]; the prevalence of apathy in AD ranges from 25 to 88%
[5, 6] with a trend to increase with disease severity [7]. When
severity was directly compared, higher levels of apathy have
been reported in bvFTD than in AD [8–11]. The functional
and neuroanatomical substrates of apathy seem to differ
between AD and bvFTD. In bvFTD, apathy severity has been
associated with orbitofrontal abnormalities, both in MRI
[12] and PET [13] studies, and with volume loss in the dorsal
anterior cingulate and dorsolateral prefrontal cortex [14]. On

the other hand, in AD apathy severity has been connected to
neurofibrillary tangles density in the anterior cingulate gyrus
[15] and to grey matter atrophy in the anterior cingulate
and in the left medial frontal cortex [16]. These findings
were confirmed by a PET study showing the association of
apathy with hypometabolism in the bilateral anterior cingu-
late gyrus and medial orbitofrontal cortex [17].

On these grounds, it is quite clear that there is not a com-
plete overlap between the anatomical substrates of apathy in
bvFTD and AD, even though most of the previous studies
have regarded apathy as an unitary complex. However, Marin
[18–20] has proposed that apathy, defined as a “lack of moti-
vation not attributable to diminished level of consciousness,
cognitive impairment or emotional distress,” is a composite
phenomenon, whose specific symptomatology can be dis-
sected. “Affective-emotional” apathy would be characterized
by a reduced ability to associate emotions to behaviors,
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manifesting as indifference or lack of empathy; “behavioral
apathy” would be characterized by a reduction in sponta-
neous generation of motor patterns, so the patients need to
be prompted to perform physical activities; finally, “cognitive
apathy” would be characterized by an inactivation of goal-
directed cognitive activity manifested by the need of external
stimuli to start mental activity or speech [8, 18]. Levy and
Dubois [21] proposed a different view of apathetic symp-
toms, stating that lack of motivation could be considered
a projective and nonmeasurable construct, whereas apathy
should be considered more correctly from a “behavioristic”
point of view. They defined apathy as “the quantitative
reduction of self-generated voluntary and purposeful behav-
iors” [21]. Accordingly, they proposed that apathy would be
a pathology of voluntary action or goal-directed behavior,
caused by dysfunctions occurring at the level of elaboration,
execution, and control of goal-directed behavior [22]. The
phenomenological distinction proposed by Levy and Dubois
differs only slightly from the initial one proposed by Marin
as they identified three dysfunctional domains: “affective-
emotional,” “cognitive,” and “autoactivation”.

The distinction of “apathetic domains” may lead to the
identification of specific neuroanatomical substrates for each
of them. As a general observation, the occurrence of apathy
is connected to damage of prefrontal cortex (PFC) and
basal ganglia [5, 21]; thus, the segregation of the PFC-basal
ganglia circuitry [23, 24] may represent the substrate of
the different clinical phenotypes of apathy [21]: “emotional-
affective” apathy may be related to the orbitomedial PFC
and ventral striatum; “cognitive apathy” may be associated
with dysfunction of lateral PFC and dorsal caudate nuclei;
deficit of “autoactivation” may be due to bilateral lesions of
the internal portion of globus pallidus, bilateral paramedian
thalamic lesions, or the dorsomedial portion of PFC.

On these bases, it is conceivable that the apathetic symp-
toms shown by AD and bvFTD patients may be different
from a qualitative point of view. This finding would also
explain the different neuroanatomic substrates of apathyi-
dentified by structural and functional neuroimaging in
bvFTD [12–14] and AD [15–17].

This hypothesis has been previously explored by Chow
et al. [8]. These authors studied a large sample of AD and
FTD subjects and reported that the clinical profile of apathy
in FTD and AD was substantially overlapping. However, they
observed that apathy was associated with different behavioral
changes among the two groups of patients, namely compul-
sions and impulsivity in FTD, and dysphoria in AD.

The present preliminary investigation was aimed at
assessing the apathy profile of bvFTD and AD and to assess
its possible role in the differential clinical diagnosis, as com-
pared to other behavioral changes and different neuropsy-
chological patterns.

2. Materials and Methods

2.1. Subjects. Forty-two subjects fulfilling clinical diagnostic
criteria for behavioral variant of frontotemporal dementia
[25] were screened among subjects referring to our Neu-
ropsychology Unit for memory and behavioral disorders.

Exclusion criteria were, in addition to those provided by
the corresponding diagnostic criteria, the absence of an in-
formed caregiver, unavailability of neuroradiological exami-
nation, and/or the assumption of psychotropic drugs within
two months prior to the clinical assessment. Following these
exclusion criteria, four patients were excluded in conse-
quence of lack of a sufficiently informed caregiver; three
subjects were excluded because neuroimaging examinations
were not available; finally, seven subjects were assuming
psychotropic drugs (typical antipsychotics: 1 subject; atyp-
ical antipsychotics: 1 subject; antidepressants: 4 subjects;
cholinesterase inhibitors: 1 subject) during the two months
prior to our assessment (see Figure 1).

Additionally, twenty subjects affected by probable AD
according to NINDCS-ADRDA criteria [26], matched to the
bvFTD group for age and educational level, were selected.
Furthermore, AD patients were matched to bvFTD patients
even for apathy level in order to avoid an overestimation
of symptoms frequency due to different levels of disease
severity. Each patient underwent a complete medical and
neurological examination. In order to be enrolled into the
study subjects had to show on brain MRI the classical pattern
of atrophy of bvFTD (frontal and temporal lobe atrophy)
or AD (hippocampal atrophy) and display hypoperfusion in
frontal or frontotemporal regions (bvFTD) or in temporo-
parietal and precuneus regions (AD) on HMPAO-SPECT.
The diagnosis was confirmed after 6 and 12 months of
clinical follow-up.

2.2. Neuropsychological Assessment. Each patient underwent
the Mini-Mental State Examination (MMSE) [27] and the
Clinical Dementia Rating (CDR) scale [28]. Furthermore,
patients were administered an extensive neuropsychological
examination, including tasks of visual and verbal memory
(Rey’s Auditory Verbal Learning Test (RAVLT) including
subtests of immediate and delayed recall and forced-choice
recognition [29], Rey-Osterrieth Complex Figure (ROCF)
recall [30]); phonological (F, A, S) and semantic (birds,
furniture) verbal fluency (resp., PVF and SVF); confronta-
tion naming of pictures of objects and actions; copy of
Rey’s complex figure [30], executive functions (Stroop’s test
[31], Frontal Assessment Battery (FAB) [32]); visual atten-
tion (Multiple Features Targets Cancellation (MFTC) [33]);
abstract reasoning (Raven’s Coloured Progressive Matrices—
PM’47 [29]); copy of pictures with and without landmarks
[29, 34].

2.3. Behavioral Assessment. Behavioral features were assessed
by means of the Neuropsychiatric Inventory (NPI) [35],
a well-known informant-based 12-domains questionnaire
requiring the interview of the patient’s primary caregiver
(usually the spouse). The interview assessed the presence,
frequency, and severity of twelve behavioral symptoms (viz.,
delusions, hallucinations, agitation, depression, anxiety, ela-
tion/euphoria, apathy, disinhibition, irritability, abnormal
motor behavior, sleep disturbances, and appetite distur-
bances) commonly observed in demented patients. For each
domain, the interview started with a screening question
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Figure 1: patients’ selection work-flow. bvFTD: behavioral variant of frontotemporal dementia; AD: Alzheimer’s disease.

aimed at assessing the presence of abnormality in a specific
behavior. If the caregiver reported an abnormal behavior, this
was further explored with more specific questions. Frequency
and severity were assessed separately. The total score ranged
from 0 (no abnormalities) to 12 (severe abnormalities).

The apathy investigation was conducted by means of
the NPI-apathy subscale which has been showed to be
psychometrically robust across the range of different types of
dementia [36]. Information was gathered about the presence
of each subitem taken into account; the apathetic symptoms
were coded on a presence/absence basis. The choice of the
NPI-apathy subscale to assess apathetic symptoms was made
for three principal reasons. First of all, the NPI is a widely
used and well-known diagnostic tool, thus we were quite
convinced that the possible observation of clear differences
in apathy-related symptoms obtained by its administration
could be easily applied and replicated in clinical practice;
secondly, since the behavioral profile of bvFTD is complex
and includes several typologies of disturbances, we reputed
that it would be useful to assess apathy and other behavioral
symptoms in a homogeneous way. Finally, the NPI-apathy
subscale, together with the Apathy Evaluation Scale, has been
reported to be the most robust assessment scale for apathy in
patients with dementia [36].

2.4. Statistics. The small sample size and the use of discrete
variables (NPI scores) have led to the use of nonparametric
statistics; thus, comparison of continuous variable has been
performed using the Mann-Whitney U-test, whereas χ2-test
with Yates’ continuity correction was used to compare fre-
quencies.

In order to verify the reliability of findings obtained in
univariate statistics, a backward stepwise logistic regression
analysis was performed, setting diagnosis (bvFTD versus AD)
as the dependent variable and variables with significance
level <0.05 at univariate analyses as predictors. The reliability
of the regression analysis was assessed using the method
described by Hosmer and Lemeshow [37]. Sensitivity, speci-
ficity, negative predictive value, positive predictive value, and
area under the ROC curve (AROC) were determined for the
logistic regression model in order to assess its diagnostic
reliability. The significance level was two-sided for each
statistical comparison.

3. Results

3.1. Sample Characteristics. Both bvFTD and AD patient
groups were equal in age (resp., 66.25 ± 8.737 years versus
69.30 ± 7.828 years; |z| = 1.173, p = 0.241), education
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Table 1: Comparison of neuropsychological performances of the two groups. Statistically significant differences are indicated in bold;
confounders included in the logistic regression analysis are reported in italics. MMSE: Mini-Mental Sate examination; CDR: Clinical
Dementia Rating Scale; RAVLT: Rey’s Auditory Verbal Learning Test; MFTC: Multiple Features Targets Cancellation; ROCF: Rey-Osterrieth
Complex Figure.

bvFTD (N = 28) AD (N = 20)

Mean SD Mean SD |z| p

MMSE 19.07 8.789 17.85 4.368 1.445 0.148

CDR 1.78 0.815 1.48 0.659 1.183 0.237

RAVLT immediate
recall

20.59 12.858 17.45 7.702 1.005 0.315

RAVLT delayed recall 3.59 3.456 1.05 1.468 2.567 0.010

RAVLT recognition
accuracy

77.37 22.047 72.00 16.403 1.616 0.106

RAVLT false alarms 8.89 8.916 11.10 7.137 1.352 0.176

Phonological verbal
fluency

15.64 15.887 14.00 10.141 0.367 0.714

Semantic verbal
fluency

6.79 6.373 9.00 4.634 1.849 0.065

Raven’s colored
matrices

18.18 7.822 15.94 7.630 1.340 0.180

Cube copy 2.65 1.285 1.90 1.242 2.034 0.042

Cube copy with
landmarks

17.26 5.708 15.50 7.416 0.524 0.600

MFTC accuracy 80.71 24.424 73.33 19.538 1.401 0.161

MFTC time of
execution

125.79 72.971 170.03 57.792 2.130 0.033

MFTC false alarms 5.96 9.796 9.65 12.874 1.174 0.241

Frontal assessment
battery

7.88 6.124 8.30 2.726 0.199 0.842

Nouns denomination 17.85 8.198 23.01 4.382 2.180 0.029

Verbs denomination 13.52 7.223 16.95 5.562 1.492 0.136

ROCF copy 21.84 13.433 16.15 9.887 1.726 0.084

ROCF delayed
reproduction

6.25 5.958 4.44 3.808 1.067 0.286

Stroop:
interference/time

65.37 52.970 84.76 43.329 1.290 0.197

Stroop:
interference/errors

10.72 11.353 15.11 10.907 1.418 0.156

(11.29 ± 4.799 years versus 9.30 ± 4.181 years; |z| = 1.491,
p = 0.136), and clinical duration of the disease (51.68 ±
34.020 months versus 36.65 ± 19.773 months; |z| = 1.600,
p = 0.110). Furthermore, there were no differences in MMSE
and CDR mean scores (Table 1).

3.2. Neuropsychological Assessment. Table 1 displays results
of the neuropsychological evaluation. As expected, bvFTD
performed better than AD patients on an episodic memory
test (RAVLT delayed recall; p = 0.010) and on a test of
constructional praxis (figure copy, p = 0.042). Furthermore,
AD patient were slower than bvFTD patients on MFTC
(p = 0.033), whereas bvFTD patients performed worse
than AD patients on object naming (p = 0.029). Trendwise
significance was observed for SVF (p = 0.065) and ROCF
copy (p = 0.084).

3.3. Behavioral Examination. As easily predictable, patients
affected by bvFTD showed more pronounced behavioral
disturbances than AD (Table 2). In particular, bvFTD sample
obtained higher NPI total score (p = 0.005) and higher
scores on the subscales assessing agitation (p = 0.004),
disinhibition (p = 0.007), and sleep disturbances (0.028).
Statistical trends were detected also for euphoria (p =
0.056), abnormal motor behavior (p = 0.090), and appetite
disturbances (p = 0.092).

3.4. Apathetic Symptoms. Table 3 reports the frequency of
occurrence of the individual apathetic symptoms assessed
by the NPI apathy subscale. bvFTD patients showed more
frequently a reduction of conversation initiation (question
no. 2, p = 0.032), behaved less affectionately and displayed
lower emotional output (question no. 3, p = 0.008), and
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Table 2: Comparison of behavioral profiles of the two groups. Statistically significant differences are indicated in bold; confounders included
in the logistic regression analysis are reported in italics. NPI: Neuropsychiatric Inventory.

bvFTD (N = 28) AD (N = 20)

Mean SD Mean SD |z| p

NPI delusions 1.89 3.72 1.05 1.701 0.324 0.746

NPI hallucinations 0.18 0.55 0.45 1.395 0.473 0.636

NPI agitation 3.48 4.07 1.00 2.026 2.897 0.004

NPI depression 2.54 3.05 1.80 1.542 0.245 0.806

NPI anxiety 2.93 3.79 1.95 3.300 0.873 0.382

NPI euphoria 1.79 3.11 0.60 2.088 1.912 0.056

NPI apathy 5.79 3.48 4.30 2.774 1.458 0.145

NPI disinhibition 2.07 3.13 0.45 1.395 2.697 0.007

NPI irritability 4.00 4.07 1.95 2.417 1.792 0.073

NPI aberrant motor
behavior

3.29 4.23 1.20 2.215 1.697 0.090

NPI sleep
disturbances

2.58 2.56 0.90 1.619 2.239 0.025

NPI appetite
disturbances

4.79 4.53 2.60 3.393 1.687 0.092

NPI total score 3500 22.09 18.25 12.152 2.814 0.005

Table 3: Phenomenological features of apathy among FTD and AD subjects. Statistically significant differences are indicated in bold.

bvFTD (N = 28) AD (N = 20)

N % N % χ2 p

(1) Does the patient seem less spontaneous and less active than usual? 4 14.3 4 20.0 0.017 0.896

(2) Is the patient less likely to initiate a conversation? 21 75.0 8 40.0 4.602 0.032

(3) Is the patient less affectionate or lacking in emotions when
compared to his/her usual self?

19 67.9 5 25.0 6.943 0.008

(4) Does the patient contribute less to household chores? 17 60.7 11 55.0 0.010 0.921

(5) Does the patient seem less interested in the activities and plans of
others?

19 67.9 12 60.0 0.065 0.799

(6) Has the patient lost interest in friends and family members? 20 71.4 7 35.0 4.898 0.027

(7) Is the patient less enthusiastic about his/her usual interests? 20 71.4 11 55.0 0.752 0.241

(8) Does the patient show any other signs that he/she does not care
about doing new things?

15 53.6 6 30.0 1.763 0.184

showed lower interest toward friends and family members
(question no. 6, p = 0.027) than AD subjects. On the
other hand, reduction of activity (question no. 1), lower
participation in household chores (question no. 4), lost of
interest in the activities of other persons (question no. 5) and
in his/her own hobbies (question no. 7), and reduced care
about new things (question no. 8) were reported with similar
frequencies among the groups.

3.5. Multivariate Logistic Analysis. The logistic regression
model included at the beginning block neuropsychological
scores (RAVLT delayed recall, figure copy, MFTC time
of execution, and objects naming), behavioral data (NPI:
agitation, disinhibition, sleep disturbances, and NPI total
score), and presence of apathetic symptoms (“yes” responses
to NPI apathy subscale questions no. 2, 3, and 6). The
dependent variable was the diagnosis, and odds ratios (OR)
were calculated for the risk of bvFTD.

The final model included MFTC time of execution (OR =
0.975; 95%CI = 0.955−0.995; p = 0.016), “yes” response to
question no. 3 (OR = 18.266; 95%CI = 2.531–131.792; p =
0.008) of the NPI-apathy subscale, and the score obtained
on the objects naming (OR = 0.703; 95%CI = 0.551–0.896;
p = 0.004). Following Hosmer and Lemeshow’s method,
the model goodness-of-fit was satisfactory (χ2 = 28.34; p =
0.947).

The diagnostic accuracy of the model was good; 81.25%
of the subjects were correctly classified, with sensitivity of
89.3%, specificity of 70.0%, PPV of 80.7%, and NPV of
82.3%; the AROC was 0.910.

4. Discussion

Apathy is a complex phenomenon, whose clinical architec-
ture has been extensively investigated in recent years [18–22].
It also appears as the most common behavioral symptom
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of dementia [1–3], especially in bvFTD [4]. Furthermore,
previous studies reported that subjects affected by bvFTD
generally display higher levels of apathy as compared to
AD patients [8–11], without substantial differences from the
phenomenological point of view [8].

The main finding of the present study is the observation
of a different distribution of apathetic symptoms between
bvFTD and AD subjects matched for disease severity (as
assessed by MMSE and CDR) and for severity of the apathetic
symptomatology (as assessed by means of the total NPI-
apathy score). In our samples, subjects affected by bvFTD
displayed higher frequency of “affective” symptoms (NPI-
apathy questions: “is the patient less affectionate or lacking
in emotions when compared to his/her usual self?”; “has the
patient lost interest in friends and family members?”), and a
reduction of “auto-activation” [21] (or “behavioral apathy,”
[18]) in comparison with AD sample.

The different clinical expression of apathy among the
two groups of patients probably reflects the involvement
of different anatomic substrates. Previous studies have
reported that in bvFTD apathy is associated with changes
in orbitofrontal cortex [12, 13], which, in turn, has been
postulated to be the anatomical correlate of “affective” apathy
[21]. Thus, it is possible that our observation may reflect an
alteration of orbitofrontal cortex and its connections with
subcortical nuclei (ventral striatum) that could be specific of
bvFTD. We did not find such a dissociation as for the other
apathetic symptoms taken into account and this may reflect
the partial overlap of functional alterations between AD and
bvFTD, particularly in the anterior cingulate gyrus [14, 17].

“Affective apathy” may be also regarded as the clinical
expression of personality changes in bvFTD; for example,
Sollberger et al. [38] reported that subjects with FTD and
semantic dementia displayed a reduction in affiliative behav-
ior (lack of warmth) and showed, in a large sample of subjects
affected by different neurodegenerative diseases, an associa-
tion between “warmth” and several cortical and subcortical
right hemisphere structures (viz. orbitofrontal cortex, insular
cortex, amygdala, and hippocampal and parahippocampal
regions). This finding is of particular interest, since the
authors reported an association between lack of warmth
and cerebral structures related to reward mechanisms, and
“affective apathy” has been regarded as consequence of the
inability to associate emotions to behaviors [18–20]. Analo-
gously, affective apathy may be related to an impairment of
the so-called prosocial sentiments (such as guilt, pity, and
embarrassment), connected to lack of empathy; Moll et al.
[39] reported reduced social sentiments in bvFTD subjects;
this deficit was related to hypometabolism in medial frontal
polar cortex and septal area.

The results of our study support the hypothesis that
apathy is a complex syndrome, with different clinical expres-
sions across different pathological conditions. On the basis of
our findings, it is conceivable that differences in qualitative
aspects of apathy (and not in its severity) could be associated
with differences in the damage site, as previously reported
[21]. However, given the small size of our sample and the
slight (yet not statistically significant) difference in overall

apathy severity, we are not able to rule out that the site of
damage may affect also the severity of apathy.

Another interesting finding of the present study is that a
more detailed assessment of apathy, which is very common
in bvFTD and AD, could contribute in differentiating these
conditions. In fact, the presence of “affective” apathy was
the only behavioral change able to distinguish bvFTD from
AD patients in the multivariate regression model. It must be
considered that we selected AD patients with apathy level
comparable to bvFTD. This methodological approach was
chosen because apathy is common in AD and is possibly
present in the early phase of the disease [5, 6], even in
MCI [40]. Therefore, we decided to explore the clinical
scenario of subjects showing significant apathetic symptoms
in association with cognitive changes that may be considered
a relevant differential diagnostic challenge.

One could find surprising that neither memory dis-
turbances nor executive functions were able to distinguish
AD from bvFTD. However, we have previously reported
that performances on typical executive tests may be similar
between bvFTD and AD [10] and memory disturbances are
common in bvFTD. Furthermore, the expected cognitive and
behavioral differences were confirmed at univariate analysis.
AD subjects resulted significantly in being more impaired in
episodic memory and constructional abilities, whereas they
displayed less behavioral disturbances. Thus, the association
of affective apathy with bvFTD was strong enough to make
most of the other differences lose their predictive role.

Our findings are at variance with the study conducted
by Chow et al. [8] on the clinical features of apathy in FTD
and AD. They reported that the phenomenology of apathy
was similar between AD and FTD and that differences could
be found only in its correlates with other behavioral dis-
turbances. Nevertheless, in their study apathetic symptoms
assessed by NPI were arbitrarily subdivided on the basis of
Marin’s model and a half of the domains (4 out of 8) were not
unequivocally classified after expert consensus. Moreover,
the perspective of the present paper has been quite different
from the one of Chow et al. since they reported that AD
subjects obtained lower scores on the NPI-apathy subscale
than FTD patients, whereas our study was carried out to
investigate differences in apathy profile when apathy severity
was comparable. Finally, the FTD group enrolled by Chow et
al. included 39 (42% of the FTD group) subjects affected by
Primary Progressive Aphasia who are characterized by less
severe and specific behavioral disturbances [10]. Therefore,
the results of this study are hardly comparable with those
previously reported by Chow et al. [8].

Obviously, our findings require confirmation from inde-
pendent studies on larger series of subjects because the
relatively small sample of AD and FTD patients taken into
account in the present investigation can be considered as
the main weakness of our research; furthermore, only a
single question of the NPI-apathy subscale entered the final
logistic regression model, alongside with the MFTC and
naming task scores, thus resizing the predictive value of
apathy-related symptoms in differential diagnosis between
bvFTD and AD. However, it is worth noting that the overall
diagnostic accuracy of the logistic regression model obtained
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in the present investigation (81.25%) is not far from results
of previous studies that reported a diagnostic accuracy of
about 85% on autopsy confirmed series, using complex
neuropsychological battery [41].

The absence of data about the single-item reliability of
NPI-apathy subscale could be regarded as another limitation
of our study, leading to a cautious interpretation of the
results. Nevertheless, we are quite confident that results of
the present study support the view of apathy as a complex
phenomenon, encompassing several clinical expressions,
whose appearance is mainly related to the anatomical locus
of damage. Furthermore, a refined investigation of apathy
features could be useful in distinguishing bvFTD from AD
when a relevant apathetic symptomatology is present.
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Apathy has traditionally been conceptualised as part of depression. The appropriateness of this conceptualisation has now been
questioned, with the realization that apathy constitutes a distinct neuropsychiatric condition, with separate rehabilitation and
patient-care implications to depression. Research on the relationship between apathy and depression has, however, produced mixed
results. One reason for this inconsistency may lie behind who does the apathy evaluation. In this study we investigated whether the
relationship between apathy and depression would differ when apathy was evaluated by the patients or an informant. A total of 49
brain damaged patients were assessed on self- and informant-rated Apathy Evaluation Scales. The relationship between the apathy
scores and depressive symptoms was then investigated. Patient-rated, and not informant-rated apathy significantly correlated with
depression. We discuss the implication of these results on the relationship between the two neuropsychiatric conditions and also
in relation to the utility of patient self-evaluations in apathy.

1. Introduction

The position of apathy as a distinct syndrome in both
clinical practice and research is still uncertain and less clearly
defined. Generally, apathy is conceptualised as constituting
a significant loss of motivation [1]. For diagnostic purposes,
this loss of motivation must be present for at least four weeks
and should manifest in at least two of three dimensions of
apathy involving reduced overt acts, cognitive activity, and
affective responses related to goal directed behaviour [2].
The clinical importance of apathy is demonstrated through
its association with reduced patient independence, social
integration, rehabilitation success, and increased caregiver
burden [3] and its high prevalence in patients suffering
neurological change [4]. For instance, incidence of between
17–70% has been reported in Parkinson’s disease [5, 6],
and incidence of between 46 and 71% has been reported
in patients with traumatic brain injury [7, 8]. Similar high
incidence rates have been reported in Alzheimer’s disease,
frontotemporal dementia, progressive supranuclear palsy,
and stroke [9–11]. See also [12] for a review.

Much of the debate on apathy in the past decade has
focused on its nosological position, particularly its relation
to depressive symptoms [6, 13–16]. Traditionally, apathy has
been viewed as a symptom of depression. Clinically, the two
disorders are related in that they significantly overlap on
symptom dimensions related to loss of interest, anhedonia,
and reduced activity [9, 17]. This debate on the relationship
between apathy and depression still remains important.
For instance, the inclusion of a dimension of “diminished
interest” as a core symptom of depressive disorder is now
queried, with some suggesting that this symptom dimension
relates more to apathy than depression [5]. Also worryingly,
one study found that, in 33% of Parkinson’s disease patients
suffering from minor depression and 8% suffering from
major depression, this diagnosis was made solely on the
basis of loss of interest in the absence of depressed mood
[18]. Evidence also suggests that quite often apathetic
patients are misdiagnosed as depressed by practitioners, and
consequently wrongly prescribed antidepressants [19].

Some of the distinctions between apathy and depression
are now widely appreciated. For example, while depression
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is a mood disorder involving emotional pain, negative cog-
nitive biases, despair, hopelessness, and pessimism, apathy is
primarily a disorder of motivation, marked by general lack
of interest, concern, or care about almost anything [9, 20].
Furthermore, apathy and not depression is usually associated
with cognitive impairments, which indicate separate neu-
rocognitive profiles for the two conditions [16, 21–24]. There
is also evidence that separate brain circuits are involved in
apathy and depression [25, 26], further strengthening the
view that the two are different neuropsychiatric disorders.
Despite these noted differences, some studies have reported
significant symptom overlap between the two syndromes
[15] or shown a significant association between depression
and apathy symptoms [24]. In one study on Parkinson’s
patients [27], apathy coexisted with depression in 43%
of the patients. Other studies have found a modest or
low correlation between the two disorders [16, 28]. For
alternative results, see [29].

A number of possible explanations, ranging from the
use of different assessment tools and clinical samples across
studies; frequency of both apathy and depression in patients
with neurological damage (e.g., [27, 30, 31]); the use of
different cutoffs on apathy scales (see [10, 32, 33]), may
account for the variations in the reported relationships
between apathy and depression. Some depression scales also
treat apathy as a symptom of depression [28, 34]. For
example, the HAMD-21 has an item on “Work and activities”
that specifically target apathy [35]. Moreover, the concepts of
apathy and depression both share the predicate of “reduced
volition,” which implies some phenomenological overlap
between the two [9, 19, 32].

The use of patient or informant rated apathy scores
across different studies may also account for the mixed
findings on the relationship between apathy and depression.
Evidence suggests that brain-damaged patients are poor at
self-evaluating their apathy symptoms [36]. So far, no study
has investigated how using patient or informant-rated apathy
scores mediates the relationship that is found between apathy
and depression. This factor is crucial in light of the overlap
between apathy symptoms, cognitive deficits, and lack of
insight commonly seen in patients suffering neurological
change [5, 6, 37]. It is possible differential apathy ratings
between patients and informants account for part of the
inconsistent research results in this area.

This study focuses on the relationship between apathy
and depression in patients with acquired brain damage.
Specifically, we investigated whether this relationship is
mediated by the use of patient or informant-rated apathy
scores. The self (AES-S) and informant-rated (AES-I) ver-
sions of the Apathy Evaluation Scale (AES; [10]) and the
apathy section of the Neuropsychiatric Inventory (NPI; [38])
were used to assess apathy. Correlations with an apathy score
on the NPI were used to enable the independent examination
of the relationships between the two AES versions. The
NPI and AES are the most widely used and psychome-
trically robust scales for assessing apathy (see review by
[39]). We hypothesised that patient and informant-rated
apathy would relate differently to depression. The level
of depressive symptoms was evaluated using the Hospital

Table 1: Patient characteristics and cause of brain injury.

Etiology N
Sex

M = male
F = female

Age
Mean and
(St. Dev)

Cerebrovascular
accident

24 M = 15; F = 9 54.44 (9.73)

Head injury 14 M = 11; F = 3 48.25 (15.27)

Anoxia 5 M = 5; F = 0 49.80 (11.05)

Herpes simplex
encephalitis

6 M = 5; F = 1 42.50 (8.60)

Total 49 M = 36; F = 13 50.89 (13.94)

Anxiety and Depression Scale (HADS-D; [40]) and the
Depression Inventory (BDI; [41]). Most studies investigating
the relationship between apathy and depression have tended
to use homogenous patient samples (e.g., [5, 6, 32]). The
weakness in such studies is that the relationship between
apathy and depression may interact in some specific ways
with the aetiological process. For that reason, our aim
was to take brain-damaged patients from a wide range of
aetiologies, in order to give a broad sample of possible
relations between depression and apathy. We also obtained
an executive function measure on the Tower of Hanoi task
(ToH), to assess patients’ cognitive control.

2. Methods

2.1. Participants

2.1.1. Patients. A total of 49 brain-damaged patients at least
6 months after-injury took part in the study (see Table 1
for patient characteristics). Patients were recruited from
clinics and rehabilitation centres in the West Midlands,
United Kingdom. Informed written consent was obtained
from all participants. Lesion data was available on 46
patients. In 25 patients, the lesions were detected using voxel-
based morphological analysis in SPM5 (http://www.fil.ion
.ucl.ac.uk/spm/software/spm5). The images were first seg-
mented into grey matter, white matter, and cerebrospinal
fluid (CSF), and the resulting tissue classes images were
normalized without modulation (i.e., to compensate for the
effect of spatial normalization). Images were smoothed with
a Gaussian kernel of 2 × 2 × 2 mm. Significant changes
were based on one sample t-tests with 3 covariates: healthy
grey/white matter versus patient grey/white matter, age, and
gender. All areas were FWE corrected with P = 0.05 and
an extent threshold specifying that only significant blobs
containing ≥100 voxels be included in the lesion. In the
other 21 patients, data on lesion location was obtained from
reports in patient files on scans performed before admission
to rehabilitation units. Twenty-two patients had bilateral
frontotemporal lesions, 7 had right fronto-temporal lesions,
7 had left frontotemporal lesions 1 had bilateral parietal
lesions, 4 had right parietal lesions, and 5 had left parietal
lesions.
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2.1.2. Informants. Patients’ caregivers gave evaluations on
the AES-I and the NPI. These informants were either
relatives, or care-workers (in the case of patients in reha-
bilitation units) that interacted with the patient on a daily
basis, and in all the cases, had known the patients for
at least 5 months. On both instruments, the principal
investigator sat with the informants and read out each of the
items, seeking clarification on responses that were not clear.
The Birmingham and Solihull Research Ethics Committee
approved the research procedures for this project, and all
participants gave informed written consent.

2.2. Apathy Evaluation. Patients were evaluated for levels of
apathy using the self (AES-S) and informant- (AES-I) rated
versions of the Apathy Evaluation Scale [10] and also on the
apathy section of the Neuropsychiatry Inventory (NPI [38]).

2.2.1. The Apathy Evaluation Scale [10]. The AES is an 18-
item scale that assesses behavioural, emotional, and cognitive
aspects of apathy. Each item (e.g., s/he gets things done during
the day/I get things done during the day) is rated on a scale
of 1 (Not at all) to 4 (A lot). A higher AES score indicates
more apathy. The scale has been widely used for research and
shown to demonstrate good psychometric properties [10, 42,
43]. We used an AES cut-off score of 38 (AES-S) and 40 (AES-
I) to determine whether patients were apathetic on not [10].

2.2.2. The Neuropsychiatric Inventory [38]. The neuropsy-
chiatric inventory (NPI) evaluates 10 specific behavioural
domains; delusions, hallucinations, agitation, depression,
anxiety, elation, apathy, disinhibition, irritability, and aber-
rant motor behaviour and gives a subscore for each of these
domains. If a specific neuropsychiatric symptom is present,
it is rated on a 4-point frequency scale (occasionally = 1;
often = 2; frequently = 3; very Frequently = 4) and a separate
3-point severity scale (mild = 1, moderate = 2, marked =
3). Multiplying the frequency rating score by the severity
rating score produces the subscale score for each behavioural
domain. For purposes of this study, only the apathy subscale
was used. It includes items such as showing loss of interest,
lacking motivation, less spontaneous, less affectionate, less
enthusiastic, lacking in emotions, and not caring about doing
new things. The subscale has demonstrated good internal
consistency (α = .87–.88), test-retest (r = .74 for
frequency), and interrater reliabilities (r = .89 for severity
and r = .98 for frequency [38]. The subscale has also been
used to assess apathy in a number of studies (e.g., [33, 44]).
We took NPI scores above 4 as indicative of the presence of
apathy [45].

2.3. Depressive Symptoms Evaluation. The presence and level
of depressive symptoms were evaluated using [40]’s Hospital
Anxiety and Depression Scale (HADS-D) and the Beck
Depression Inventory (BDI).

2.3.1. Beck Depression Inventory [41]. The BDI has enjoyed
wide usage as a valid and reliable assessment tool for
depressive symptoms [46]. Patients evaluate themselves by

putting a circle on one of the 4 likert-type statements making
each of the 21 items making up the inventory. Scores on each
statement range from 0 (absence of that aspect of depression)
to 3 (most severe). For example, “I do not feel sad” carries
a score of 0, “I feel sad” a score of 1, “l am sad most of the
time and l cannot snap out of it” a score of 2, and “I am so
sad or unhappy that l cannot stand it,” a score of 3. The BDI
score is obtained by summing up all the scores. A higher score
suggests increased symptoms severity. Cut-off scores on the
BDI are not consistent across studies [47], but in this study
we classified scores at or above 11 as indicative of the presence
of depression [48].

2.3.2. Hospital Anxiety and Depression (Zigmond and Snaith,
1983). The HADS-D is a 14-item self-screening paper
and pen questionnaire that assesses levels of anxiety and
depressive symptoms. It was initially designed for hospital
general medical outpatients but is now extensively used in
primary care and research. 7 items on the test are relevant to
depressive symptoms, and the other 7 to generalised anxiety.
Each item has 4 possible responses scored on a scale that
ranges from 0 to 3. For example, the item “I still enjoy the
things I used to enjoy,” has 4 possible responses: “definitely
as much (0), Not quite so much (1), Only a little (2), Hardly
at all (3).” This gives a possible maximum score of 21 for
either depression or anxiety. For purposes of this study we
only used the depression section of the scale and adopted a
cut-off score of 9 to distinguish between depressed and non-
depressed patients [40].

2.4. Executive Function Measure

2.4.1. The Tower of Hanoi Task. The ToH puzzle provided a
cognitive measure of executive function. Solving the puzzle
requires the use of forward planning and capacities related
to anticipatory, insightful means end problem-solving strate-
gies. A series of 10 ToH trials of varying levels of difficulty
were administered to each of the participants. The puzzle
consisted of a flat wooden board with three vertical pegs
of equal height and diameter fixed equidistantly from each
other and five wooden disks (disks A, B, C, D, and E).
On each of the 10 trials, the disks were placed in some
predetermined arrangement on the pegs (start state), and
participants had to rearrange the disks until they were all
staked in a descending order according to size on the middle
peg (the goal state; see Figure 1 below). Participant had to
follow three rules: (a) only one disk could be moved at a time,
(b) any disk not being moved had to remain on a peg, and (c)
a larger disk could not be placed on top of a smaller disk. The
number of trials successfully completed on the task provided
the ToH score. For various reasons, scores on the ToH were
obtained for 25 patients.

3. Results

Data on all the apathy and depression scales was available
for 40 patients. Data for patients who did not have scores
on all the scales was excluded from analysis. Where data
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Figure 2: Distribution of self- and informant-rated levels of apathy.

failed to meet the assumptions for the use of parametric tests,
nonparametric test equivalents were performed.

3.1. Apathy. Patient self ratings on the AES-S ranged from
20 to 57 (mean = 34.27, SD = 9.29). Informant ratings on
the AES-I ranged from 23 to 69 (Mean = 45.05, SD = 11.06).
Figure 2 shows the distribution of scores on the AES-S and
AES-I.

Based on the patients’ self evaluations on the AES-S, only
6 (15%) met criteria for the presence of apathy, and 34 (85%)
patients self-evaluated themselves as not apathetic. On the
other hand informants rated 23 (57.5%) of the patients as
apathetic on the AES-I and 17 (42.5%) patients as not having
apathy. Wilcoxon signed-rank tests performed on the data
to compare AES-S and AES-I scores showed that patients
evaluated their apathy levels significantly lower (Mdn = 33.5)
than their informants (Mdn = 44.0), T = 18.8, P < 0.001,
r = −.47. The effect size (r = −.47) is large enough to
suggest that this finding is reliable.

Informant ratings on the NPI apathy subscale evaluated
24 (60%) patients as having significant apathy symptoms,
and 16 (40%) as not apathetic. Informant-rated AES-I and
NPI apathy scores were positively correlated (rs = .71,
P < 0.001). There were no significant correlations between
patient-rated apathy scores on the AES-S and informant-
rated apathy scores on both the AES-I (rs = .27, ns) and
the NPI (rs = .26, ns; see Table 2).

3.2. Depression. Two (5%) patients met criteria for the
presence of depression on both the BDI and the HADS-D
and 38 (95%) had no significant depressive symptoms. There
was a significant positive correlation between depressive
symptoms scores on the HADS-D and the BDI (rs = .55,
P < 0.001).

3.3. Apathy and Depression. Patients’ self-rated (AES-S)
apathy scores positively correlated with depressive symptoms
scores on the HADS-D (rs = .48, P < 0.01) and the BDI
(rs = .42, P < .01).

There were no significant correlations between
informant-rated apathy scores on the AES-I and NPI
and depressive symptoms scores on the HADS-D and BDI
(see Table 2).

3.4. Executive Function. Spearman’s rho tests showed a
significant negative correlation between ToH scores and AES-
I apathy scores (rs = −.523, P < 0.01). These results showed
that the higher the level of apathy in patients, the more they
were impaired on the task.

4. Discussion

Patient-rated apathy positively correlated with depressive
symptoms. No significant relationship was found between
informant-rated apathy and depressive symptoms although
informant-rated apathy negatively correlated with executive
function performance on the ToH puzzle. Furthermore, our
patients underrated their apathy symptoms when compared
to how informants rated their apathy. The prevalence levels
for apathy obtained from patient rated scores were also
below the range reported in other studies on similar patients
using clinician or informant versions of the AES or different
apathy instruments (e.g., [7, 8, 12]). The informant-rated
prevalence rate for apathy symptoms in our study (57.5%)
is similar to prevalence rates found in other studies (e.g.,
[29, 49–51]).
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Table 2: Relationships between apathy and depression scores.

AES-S AES-I NPI HADS-D BDI

Correlation coefficient 1.000 .266 .275 .480∗∗ .417∗∗

AES-S Sig. (2-tailed) · .093 .085 .001 .004

N 40 40 40 40 40

Correlation coefficient 1.000 .707∗∗ .156 .058

AES-I Sig. (2-tailed) · .000 .330 .718

N 40 40 40 40

Correlation coefficient 1.000 −.037 .078

NPI Sig. (2-tailed) · .819 .630

N 40 40 40

Correlation coefficient 1.000 .554∗∗

HADS-D Sig. (2-tailed) · .000

N 40 40

Correlation coefficient 1.000

BID Sig. (2-tailed) ·
N 40

∗∗
. Correlation is significant at the 0.01 level (2-tailed).

Patient-rated apathy scores have also shown positive
correlations with depressive symptoms in other studies. For
example, Veranese et al. [6] found a positive but weaker cor-
relation between apathy symptoms and depressive symptoms
(Pearson index = 0.3; P < 0.07) when patients rated their
own apathy symptoms. See also [36]. The evidence suggests
that patients tend to underrate their apathy symptoms [8].
Furthermore, informant ratings of apathy symptoms are
thought to provide a more reliable and valid measure of
apathy than patients’ self ratings [36]. Studies have also
shown that of the three AES versions, the patient-rated
version has the least favourable psychometric qualities [33].

There are suggestions that part of the apathy profile
includes a dimension of diminished or lack of insight,
and a tendency to minimise or deny dysfunction [21,
37, 52]. Lack of insight is a possible reason why patient
ratings for apathy were lower than informant evaluations.
Currently, the exact nature of the relationship between lack
of insight and apathy symptoms is poorly understood. For
instance, a close association between apathy symptoms,
cognitive deficits, and lack of insight has been reported in
numerous studies [5, 6, 53–55]. Relatedly, loss of insight
into one’s cognitive and functional problems (anosognosia)
is prevalent in most of the disorders in which apathy is
a common neuropsychiatric syndrome (see [37, 56–58]).
Furthermore, apathy and anosognosia are often associated
with frontal lobe dysfunction and are both sensitive to frontal
lesions (e.g., [37, 59, 60]). It is important to note that 90% of
the patients in our study had frontal lesions, and this could
have contributed to the pattern of our results.

It is not clear whether the validity and reliability issues
raised against patient-rated apathy would apply to patient-
rated depressive symptoms. The question is why, for exam-
ple, anosognosia or lack of insight would affect patient self-
evaluations on apathy and not on depression. It is however
important to note that depressive symptoms scales used
in this study have enjoyed wide validation and reliability

testing and standardization and have demonstrated good
psychometric properties. This is not the case with the AES-
S. But more importantly, depression is largely a patient’s
subjective evaluation and experience of his or her situation.
Conceptually, a patient’s self evaluation on depression scales
tapes into this subjective experience of his condition. On
the other hand, in apathy, we are more interested in the
objective assessment of loss of function. Apathy scales should
be able to give an objective assessment of the patient’s
motivational state, and the functional deficits around inter-
personal relationships and the initiation and maintenance of
goal directed activity, whereas depression scores necessarily
target the patient’s subject experiences. Also, apathy is
seldom distressing to the patient, but often exerts significant
caregiver burden, while depression distresses the patient
[61]. These factors may help explain why our patients
underestimated their apathy symptoms.

The low incidence of depression in our sample is in
line with results from other studies on similar patients [28].
It is however possible that in chronic samples, depressive
symptoms dominate the clinical picture in the early days after
injury, and improve significantly as patients recover, while on
the other hand apathy symptoms become a more common
feature with time [62]. Since all our patients were at least
6 months after-injury, this could explain the low depressive
symptoms incidence, and the comparatively higher preva-
lence of apathy. These results have important implications for
clinical intervention and patient rehabilitation (see [63]).

While one can argue that patients may have a better
understanding of their own internally generated cognitive
processes, we enhanced the sensitivity of the informant
evaluations by administering them as a structured interview.
Administering the AES-I in this manner has been shown to
enhance its reliability and validity [4]. Higher informant-
rated apathy scores were also associated with executive func-
tion deficits on the ToH, which further supports our view
that patient-evaluated apathy may have underestimated the
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presence and levels of apathy. Understanding the variables
that mediate the relationship between apathy and depressive
symptoms will help outline the syndronomic position of apa-
thy and inform diagnosis and intervention. In our study, the
positive correlation between depression and patient-rated
apathy is most likely a superficial relationship which reflects
more on other patient-related variables such as lack of insight
than anything else. More work is required in investigating
how patient insight relates to apathy symptoms. Our study
also emphasises the need for caution in interpreting patients’
self-evaluations on apathy.

5. Conclusion

This study demonstrates that the choice of apathy assessment
tools can produce differential results on the relationship
between apathy and depression. It also raises questions
on the clinical utility of patient ratings when assessing
apathy. These results offer a possible explanation to some of
the mixed results that studies on the relationship between
apathy and depression have produced. As this research
demonstrates, one of the factors involved may be something
to do with who rates the apathy symptoms. Future studies
may also include independent measures of lack of insight in
order to control for its effects on the relationship.
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