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Review article

The recognition of facial expressions of
emotion in Alzheimer’s disease: a review
of findings
McLellan T, Johnston L, Dalrymple-Alford J, Porter R. The recognition
of facial expressions of emotion in Alzheimer’s disease: a review of
findings.
Objective: To provide a selective review of the literature on the
recognition of facial expressions of emotion in Alzheimer’s disease (AD),
to evaluate whether these patients show variation in their ability to
recognise different emotions and whether any such impairments are
instead because of a general decline in cognition.
Methods: A narrative review based on relevant articles identified from
PubMed and PsycInfo searches from 1987 to 2007 using keywords
ÔAlzheimer’s’, Ôfacial expression recognition’, Ôdementia’ and Ôemotion
processing’.
Conclusion: Although the literature is as yet limited, with several
methodological inconsistencies, AD patients show poorer recognition of
facial expressions, with particular difficulty with sad expressions. It is
unclear whether poorer performance reflects the general cognitive decline
and/or verbal or spatial deficits associated with AD or whether the
deficits reflect specific neuropathology. This under-represented field of
study may help to extend our understanding of social functioning in AD.
Future work requires more detailed analyses of ancillary cognitive
measures, more ecologically valid facial displays of emotion and
a reference situation that more closely approximates an actual social
interaction.

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder that is characterised by deterioration of intellectual functioning and change
in personality. For the diagnosis of AD, the initial
dysfunction necessarily requires impaired memory,
but varying impairments in visuospatial abilities,
language skills, complex attention and mental
speed are common changes that support its clinical
delineation and trajectory (1). The majority of
research interest has focused on the cognitive and
psychiatric profiles associated with AD. Surprisingly, few studies have examined how AD influences social functioning.
Interpersonal and social problems are often,
however, a feature of AD. These problems are
associated with the increase in caregiver burden (2)
and are potentially a major factor in decreased
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quality of life (3). The degradation of social skills
and social comprehension also affects the management of behavioural problems. The behavioural
and psychiatric symptoms of dementia are reported
to occur in approximately 90% of dementia patients (4) and are the most important factor for caregivers considering institutionalisation (5). Poor social
functioning may well contribute to the anxiety
and phobia behaviours found to be problematic in
AD (2) as well as the agitation and aggressive behaviours often associated with the management of
those with AD (2).
The interpersonal problems with social functioning in AD are likely to be influenced by impaired
emotional processing and in particular, deficits in
the ability to recognise the affective state of another
person (6). Given that successful communication

Facial expression recognition in Alzheimer’s disease
and appropriate interaction requires an ability to
detect and react to the felt state of others, there
exists a need to establish whether AD diminishes
such fundamental skills associated with emotional
processing.
Arguably, the most accessible information specifying an individual’s affective state is the information conveyed through the facial expression. Ekman
and Friesen (7) provide convincing evidence for
the universality of basic expressions of happiness,
sadness, fear, anger, disgust and surprise. There are
clear commonalities when normally functioning
adults from different cultures are asked to pose
or recognise the basic expressions (8). Studies of
emotion processing generally examine the recognition of basic facial expressions (9–11). Generally,
prototypical expressions are readily identifiable and
marked confusion is rare among normally functioning adults. A growing literature has subsequently
developed concerning when such abilities are impaired and which disorders affect such abilities.
Recently, several studies have addressed the
impact of normal adult ageing on facial expression
recognition. The recognition of sadness (10,12–16),
anger (10,12,15,17,18) and fear (10,12,13,17,18)
has proved problematic for older adults compared
with younger adults. By contrast, recognition of
disgust (12–16) and happiness (12,14,16,18) are
largely spared in the healthy elderly, while there
is even some evidence that the expression of disgust
is more readily identified in advancing years
(10). The latter finding is of considerable interest
because disgust is normally recognised at a similar
level to sadness, anger and fear in young adults
(10,13,16). The disparate negotiation of these expressions in older adults suggests that any aged impairment, like that found for sad, anger and fear, is not
likely the result of them being harder expressions to
recognise.
Impaired facial expression recognition may well
result from pathology affecting neural substrates
specific to emotion processing (19–22). A large
range of structures participate in the recognition of
facial expressions (9,23), but the amygdala (24–27),
medial prefrontal cortex (28) and fusiform cortex
(27) are thought to provide key components in the
distributed neural systems responsible for general
vigilance of salient affective information. The superior temporal sulcus (25,27,29–31), ventral striatum (32–34), anterior cingulate (9, 28, 31) and
insula (9, 28, 31) have also been implicated in
emotional information processing. Specific emotions have also been associated with certain brain
regions, and although the evidence to suggest
which brain areas subserve which emotion is
tentative, there is sufficient agreement that par-

tially dissociable neural pathways are involved with
the processing of specific emotions. For example,
activations in the anterior cingulate and subcallosal
cingulate have been associated with sadness (28),
while the amygdala is consistently linked with fear
(25,28,35) and the insular and basal ganglia with
disgust (36,37).
In normal adult, ageing frontal and striatal
regions are affected by ageing earlier and more
profoundly than other regions (38–42). Subregions
within the frontal cortex show different age-related
changes, specifically, stronger volume loss in
lateral and orbital frontal grey matter (43). Cell
loss and decreased dendritic branching underlies
the vulnerability of the prefrontal cortex to normal
ageing, with distinct rates of decline in dorsal vs.
anterior regions (42,44). Normal ageing also affects
the medial temporal lobe, particularly the hippocampus (44, 45). The impact of normal ageing on
brain regions implicated in emotion processing
might explain the difficulty experienced with the
recognition of certain facial expressions.
Individuals with AD experience far more pervasive structural and morphological changes in the
brain than that shown by normal ageing. Early
pathology is known to preferentially affect the
medial temporal lobe structures; in particular,
characteristic neurofibrillary tangles are found in
the entorhinal cortex, hippocampus and amygdala
(46–49). As stated, several studies highlight the
central role of the amygdala in emotion processing (23,25,50,51), and the hippocampus and/or
amygdala–hippocampal junction have also been
implicated in the modulation of facial expression
perception (52,53). It appears reasonable, therefore, to hypothesise that people suffering from AD
may well experience a specific impairment in the
ability to process affective information, and in
particular, that this will manifest in an impaired
ability to recognise facial expressions of emotion. It
may well be, given the preferential impact of ageing
on the recognition of specific expressions, that the
neurodegeneration associated with AD affects
some emotions more than others.
Search strategy

An electronic search was conducted from
PubMed and PsycInfo using combinations of
the keywords ÔAlzheimer’s’, Ôfacial expression
recognition’, Ôdementia’ and Ôemotion processing’.
The reference lists of retrieved articles were also
searched for additional relevant studies. Only
studies in English were included.
Fifteen studies were identified that investigated the ability to recognise facial expressions of
#
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emotion in well-defined AD samples. (The following studies were omitted because respective samples were potentially not limited to AD patients.
Zandi T, Cooper M, Garrison L. Facial recognition: a cognitive study of elderly dementia patients
and normal older adults. Int Psychogeriatr
1992;4:215–221. Allen R, Brosgole L. Facial and
Auditory Affect Cognition in Senile Geriatrics,
The Normal Elderly and Young Adults. Int J
Neurosc 1993;68:33–42. Washburn A, Sands P.
Social cognition in nursing home residents with
and without cognitive impairment. J Gerontol
2006;61:174–170.) Many of these studies have also
focused on other modes of emotion recognition
such as prosody and postural cues; however, the
present review only addressed findings related to
facial expressions. We addressed the following
questions. (a) Do AD patients have an impaired
ability to recognise facial expressions of emotion?
(b) Is there evidence that such impairment is
because of specific emotion-processing deficits?
(c) Is there a selective impairment of specific
emotions? Table 1 presents a summary of all
studies. Studies that appear with an asterisk were
included in the review of findings. Studies without
an asterisk were excluded as a result of methodological issues that are discussed in the following
section.

Methodology

Standard criteria were used to identify AD and to
exclude participants in 13 of 15 studies. There are
variations, however, with regard to characteristics
such as cognitive status/dementia severity, age,
sample size and sex ratio. Variations in methodology are also noted in relation to the experimental
tasks including the type of stimuli used, expressions
investigated, task difficulty and control tasks.
What follows is a review of the most salient points
of methodological similarity and variation with
regard to participant characteristics and experimental tasks.
Participant characteristics

Diagnoses of possible or probable AD in 10 studies
were made according to criteria of the National
Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and
Related Disorders Association (NINCDS/ADRDA)
(55–60, 62,64,66,68) or based on the DSM-III and
DSM-IV guidelines (6,61,63). Computed tomography and/or magnetic resonance imaging examinations were occasionally also used to confirm the
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diagnosis (6,54,59,61,63,66). The specific diagnostic criteria used to isolate possible or probable AD
were unclear in two studies (65,67).
Comparable exclusion criteria between studies
have also been reported (e.g. prosopagnosia; profound visual or hearing deficits; severe cardiovascular disease), as have reasonably stringent
strategies with regard to excluding participants
with other forms of dementia or other disorders
that are known to impact on both cognitive status
(i.e. neurological disorders, alcohol abuse or dependence and psychiatric illness) and emotion processing (clinical depression). Control participants
have been carers of AD patients (64,67), nondementia patients in institutionalised/hospital
care (57,58) and community-based healthy elderly
(56,59,62,65,66). While control groups are reported
not to have a history of cognitive decline that
might be indicative of impending dementia, the
level of actual functioning is often not described.
Two studies (6,63) did not compare AD participants to healthy controls (HC) and were therefore
excluded from the review.
Examination of Mini-Mental State Examination
(MMSE) (69) scores across studies highlights
a wide range of cognitive impairment in the patient
groups (Table 1). This global mental status measure is difficult to interpret without additional
information regarding cognition or ancillary measures such as level of education. The mean MMSE
scores range from a low 12.9 (63) to a very mildly
impaired 24.8 (66). Seven of the 13 studies that
compare AD patients with HC groups report
a mean MMSE or Dementia Rating Scale (70)
score indicative of mild AD, five of moderate,
while the MMSE in the remaining study was
indicative of very mild AD.
The mean age of participants varied across
studies. The mean age ranged from 70.1 years
(66) to 90.2 years (58) and in two studies HC were
significantly younger than AD participants (56,67),
and therefore, as stated, will not be included in
the review of findings. Sample size also varied
and ranged from 9 AD patients (66) to 31 AD
patients (57). Overall, more than double the numbers of female compared with male AD patients
have participated in the reviewed studies, which
reflect the prevalence of AD between the sexes
(71–73).
Groups were generally matched on level of
education (54,57,59,62,64,66,67). Handedness, however, was rarely used as a control strategy with
three studies opting to include only right-handed
participants, while the remainder do not report the
handedness of participants (56,62,64). Few showed
comparable depressive symptom matching (62,65)

Cadieux and Greve (56)

Albert et al. (55)*

Allender and Kaszniak (54)*

Author

HC (community senior
citizen) ¼ 15; mean age ¼ 69.1;
m/f ¼ 1/14; mean DRS ¼ 141.2

Low verbal AD ¼ 10; mean
age ¼ 77.6; m/f ¼ 2/8; mean
DRS ¼ 121.3
Low spatial AD ¼ 8; mean
age ¼ 75.9; m/f ¼ 1/7;
mean DRS ¼ 123.6

HC ¼ 19; mean age ¼ 87.5;
m/f ¼ 6/13

AD ¼ 19; mean age ¼ 89.6;
m/f ¼ 4/15; mean DRS ¼ 101

FAB: happy; sad; anger; fear;
neutral

Ekman photos: happy, sad, anger,
neutral

Izard photos: interest, joy, surprise,
sadness, disgust, anger, shame
and contempt

ADyoung ¼ 13; mean
age ¼ 66.3; mean DRS ¼ 107.6
ADolder ¼ 17; mean age ¼ 79.9;
mean DRS ¼ 111.4

HC ¼ 13; mean age ¼ 68.1;
mean DRS ¼ 137.5

Stimuli and emotions

Participants

Table 1. Summary of research on the recognition of facial expressions in AD

Identification: instructions –
name emotion the person is
feeling; verbal response; verbal
list option
Selection: (same/different person):
instructions – point to the sad
face; point response to one of four
alternatives
Discrimination: (same/different
person): instructions – do these
people feel the same of different;
verbal response to pairs of same
or different people
Identification accounted for by
verbal memory (not BNT)
No impairment in perception of
affect independent of cognitive
deficits
Identification: instructions – name
emotion expressed; verbal
response; verbal list options
Selection: instructions – select one
of five bearing named expression;
point response from five different
faces and expressions
Matching: instructions – select
one of five bearing same
expression as stimulus face;
point response from five
different faces

Identification: instructions – name
emotion expressed; verbal/point
response from printed list of
nine options

Tasks

All accounted for by control task/
BNT (not general cognitive decline)

.

Selection and discrimination in
LS-AD,HC

All tasks in LV-AD,HC

Selection accounted for by BNT

Discrimination accounted for by
control task

Facial and vocal emotion tasks
most strongly correlated with
each other
Both naming ability (BNT) and
control task relate to emotion task
but do not entirely explain
relationship.
Specific emotion-processing
deficit in AD
Identification, selection and
discrimination in AD,HC

ADY ¼ ADO,HC

Results

Identity discrimination: indicate
whether same or different person

Identity discrimination: indicate
whether same or different person

Identity discrimination: indicate
whether same or different person
(Benton Facial Recognition Test)

Control tasks

Facial expression recognition in Alzheimer’s disease
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Lavenu et al. (59)

Koff et al. (58)*

Roudier et al. (57)

Author

Table 1. Continued

HC ¼ 12; mean age ¼ 65.7; m/
f ¼ 6/6; mean MMSE ¼ 29.5

AD ¼ 20; mean age ¼ 70.7; m/
f ¼ 4/16; mean MMSE ¼ 22.9

HC ¼ 19; mean age ¼ 88.9; m/
f ¼ 4/15

AD ¼ 23; mean age ¼ 90.2; m/
f ¼ 4/19; mean MMSE ¼ 20.3

Ekman photos: happy, sad, anger,
fear, surprise, disgust, contempt

Videotaped vignettes: no speech;
actors; scripted; posed; .80%
naïve rater agreement

Ekman photos: happy, sad, anger,
indifference

AD ¼ 31; mean age ¼ 80.47; m/
f ¼ 2/29; mean MMSE ¼ 16.18

HC (hospitalised nonneurological) ¼ 14; mean
age ¼ 81.07; m/f ¼ 1/13;
MMSE ¼ 26.07

Stimuli and emotions

Participants

Identification (trial 1): instructions
– point to label that best describes
the emotion of person; point to
one of seven options on card
Consistency (trial 2): as above,
then rate intensity with score
between 0–8

Identification: instructions – how
is person feeling – happy, sad,
angry or neutral; verbal response
from verbal list options

Identification (verbal/point
condition): instructions – Is this
person happy, sad, angry or
neutral/ point to happy face;
verbal/point response from verbal
list/four photos of same person
with different expressions
Discrimination (same/different
person): instructions – is emotion
expressed same or different;
verbal response from pairs of
same and then different people

Discrimination: instructions –
indicate whether expressions
are same or different; verbal
response
to pairs of different people

Tasks

Abstraction ability – Similarities
(WAIS-R)

Visuospatial ability – figure
copying (CERAD)

Identity discrimination: (same/
different emotion): indicate
whether same or different person

Control tasks

Detection in AD ¼ HC ¼ FTD

Accounted for by abstract
reasoning
Difficulties are secondary to
cognitive deficits
Identification in AD ¼ HC.FTD

Control task in AD,HC
Operations of facial discrimination
and emotion discrimination are
distinct
Impairment in identification likely
to be the result of verbal deficit
Identification in AD,HC

Discrimination in AD ¼ HC

No impairment of affect
processing in LV-AD independent
of language dysfunction
Impairment of affect processing in
LS-AD
Identification in AD,HC

Impairment independent of
language (control/BNT)

Results

McLellan et al.

Line drawings: happy, sad, anger,
surprise

JACFEE colour photos: posed;
FACS coded. Happy, sad, anger,
fear, surprise, disgust

AD ¼ 38; mean age ¼ 79.5; m/
f ¼ 12/26; MMSE ¼ 15.4

AD ¼ 22; mean age ¼ 74; m/
f ¼ 12/10; mean MMSE ¼ 18.5

Shimokawa et al. (6)

Hargrave et al. (62)*

VD ¼ 25; mean age ¼ 78.9; m/
f ¼ 9/16; mean MMSE ¼ 14.4.

HC ¼ 12; mean age ¼ 76.5; m/
f ¼ 5/7; MMSE ¼ 28.

Line drawings: happy, sad, anger,
fear, surprise

AD ¼ 25; mean age ¼ 80.2; m/
f ¼ 6/19; mean MMSE ¼ 13

Shimokawa et al. (61)

Identification: instructions – select
emotion label that reference face
depicts; verbal or point response
to seven option printed below

Same as Shimokawa et al. (61)

Matching: instructions – match
target face with one of four
alternatives; point/verbal response
to another example of same
emotion & three other expressions
Selection: instructions – point to
the sad faces/choose face that
matches situation; point response
to one of four alternatives

Identification: instructions – is this
person feeling - or -? Verbal
response from two verbal options

Ekman photos: happy, sad, anger,
neutral

AD ¼ 17; mean age ¼ 73.9; m/
f ¼ 7/10; mean MMSE ¼ 21.8;
CDR n ¼ 1 mild n ¼ 16 moderate

Tasks

Ogrocki et al. (60)

Stimuli and emotions
Detection: instruction – which face
expresses emotion; point to
neutral or expressive photo of
same person

Participants

FTD ¼ 18; mean age ¼ 67.6; m/
f ¼ 7/11; mean MMSE ¼ 24.9

Author

Table 1. Continued

Identity discrimination: indicate
whether same or different person
(Benton Facial Recognition Test)

Same as Shimokawa et al. (61)

Figure identification: Select target
from three other distractors from
same category (objects and
expressions)

Control tasks

Visuoperception in AD ¼ VD
No affect task correlated with
MMSE in AD
All affect tasks correlated with
MMSE in VD
Relationship between cognitive
and emotion deficits differ
according to dementia type
Impaired emotion recognition
correlated with impaired behaviour
Impaired emotion recognition not
correlated with cognition
Emotion recognition deficits, not
cognitive deficits, influence
impaired behaviour
Identification in AD,HC¼PC

General cognition in AD ¼ VD

Total affect tasks in AD.VD

Reduced visual exploration in AD
Total affect tasks in AD,HC

Different neural substrates
underlie recognition of various
emotions
Identification in AD ¼ HC

Identification of fear and contempt
in AD ¼ FTD,HC

Results

Facial expression recognition in Alzheimer’s disease
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Burnham and Hogervorst (65)

Bucks and Radford (64)*

Shimokawa et al. (63)

Author

Table 1. Continued

AD ¼ 13; mean age ¼ 76; m/
f ¼ 8/5; mean MMSE ¼ 21

HC ¼ 12; mean age ¼ 74.4; m/
f ¼ 5/7; mean MMSE ¼ 28

AD ¼ 12; mean age ¼ 75.5; m/
f ¼ 4/8; mean MMSE ¼ 18.8

VD ¼ 15; mean age 78.3; m/
f ¼ 3/12; mean MMSE ¼ 13.1.

HC ¼ 14; mean age ¼ 68; m/
f ¼ 4/10; mean MMSE ¼ 29.1.
AD ¼ 16; mean age ¼ 81.8; m/
f ¼ 4/12; mean MMSE ¼ 12.9

PC ¼ 10; mean age ¼ 70; m/
f ¼ 9/1; mean MMSE ¼ 28.6

HC ¼ 14; mean age ¼ 68; m/
f ¼ 4/10; mean MMSE ¼ 29.1

Participants

Ekman photos: happy, sad, anger
fear, surprise, disgust

FAB: happy, sad, anger, fear,
neutral

Line drawings and Ekman photos:
happy, sad, anger, surprise

Stimuli and emotions

Identification: instructions – name
emotion expressed; verbal
response; verbal list options
Selection: instructions – select
from five alternatives the
expression that matched verbal
label; point response from five
different faces and expressions
Matching: instructions – select
one of five bearing same
expression as stimulus face; point
response from five different faces
Discrimination: instructions –
indicate whether expressions are
same or different; verbal response
to pairs of different people
Identification: instructions – say or
point to label that best describes
the expression; point/verbal
response to one of six options
on card

Same as Shimokawa et al. (61)
with two additional but similar
tasks.

Matching: instructions – match
reference face with one of six
alternatives; verbal or point
response to another view of
reference emotion & five different
people distracters
Discrimination: instructions – state
whether depicting same or
different emotion; verbal response
to pairs of different people

Tasks

Identity discrimination: indicate
whether same or different person

Same as Shimokawa et al. (61)

Control tasks

Poor selection performance may
be due to cognitive load
associated with this more difficult
task
Identification in AD ¼ HC

Ability preserved relative to
general cognitive ability

Other facial affect tasks in
AD ¼ HC

No affect task correlated with
MMSE in AD
All affect tasks correlated with
MMSE in VD
Relationship between cognitive
and recognition of facial
expression deficits differ according
to dementia type
Selection in AD,HC

Selective identification impairment
for sad
Total affect tasks in AD.VD

Impairment in facial emotion
processing independent of deficit
in facial processing

Matching and discrimination in
AD ¼ PC,HC

Results

McLellan et al.

AD ¼ 20; mean age ¼ 75.9; m/
f ¼ 11/9; mean MMSE ¼ 22.7
HC ¼ 22; mean age ¼ 69.4; m/
f ¼ 9/13; mean MMSE ¼ 29.5

HC ¼ 10; mean age ¼ 65.1; m/
f ¼ 4/6; mean MMSE ¼ 29

Genuine expressions of emotion:
happy, sad, anger, fear, neutral

Impaired at recognising both
happy and sad when an intensity
judgment was added to the task
Impaired at sad intensity
differentiation

Differentiate intensity

No information regarding
procedure

Accounted for by general cognition

Identify intensity

Discrimination in AD ¼ HC.FTD

Impairment may be due to
visuospatial dysfunction
Identification in AD ¼ HC.FTD

Matching fear, sad and happy in
AD,HC

Results

Identification

Sex discrimination: Indicate
whether same or different sex
(congruent and incongruent sex/
expression)

Control tasks

Sex discrimination in
AD ¼ FTD,HC
No impairment in AD found overall
or for any specific expression
Identification in AD,HC

Identification: instructions – How
is s/he feeling? Is s/he .; point
response to one of seven labels on
same screen
Discrimination: instructions –
indicate whether expressions are
same or different; verbal response
to pairs of different people (half
same/different sex)

Ekman photos through touch
screen computer: happy, sad,
anger, fear, surprise, disgust

AD ¼ 9; mean age ¼ 70.1; m/
f ¼ 5/4; mean MMSE ¼ 24.8

Tasks
Matching: instructions – say or
point to face showing the same
expression; point/verbal response
to another example of same
expression and three other
expressions

Stimuli and emotions

HC ¼ 13; mean age ¼ 73; m/
f ¼ 10/3; mean MMSE ¼ 29

Participants

BNT, Boston naming test; CERAD, Consortium to Establish a Registry for Alzheimer's disease; DRS, Dementia Rating Scale; FAB, Florida Affect Battery; FACS, Facial Action Coding System; HC, healthy control; JACFEE, Japanese and
Caucasian Facial Expressions of Emotion; LS, low spatial patients; LV, low verbal patients; m/f, male/female; VD, vascular dementia; WAIS-R, Wechsler Adult Intelligence Scale-Revised.
*Studies that were included in the review of findings.

Kohler et al. (67)

Fernandez-Duque and Black
(66)*

Author

Table 1. Continued
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and only one study matched for anxiety at the
group level (62). No studies appear to have adopted
a more stringent case matching design with regard to
these factors; likewise, participant groups were not
matched on premorbid IQ.
Experimental tasks and stimuli

Still photographs from the Ekman and Friesen
ÔPictures of Facial Affect’ series have been used by
the majority of studies (55, 57, 59, 60, 62, 63, 65,
66). Others have used Izard photographs (54) or
The Florida Affect Battery (56,57), with facial
affect subtests consisting of black and white
photographs of female actors depicting emotional
expressions. Line drawings of cartoon-like facial
expressions have also been used in studies attempting to assess facial expression recognition (6,63).
The only dynamic stimuli were vignettes generated
by actors instructed to Ôact out’ specific emotional
scenarios (58). Only one study (67) employed facial
stimuli that had been generated as a result of
evoked, that is, felt emotional experience.
Initial interpretation across studies is made
difficult given the stimuli vary according to
ecological validity and likely intensity. The information available in line drawings, for instance, is
very different to that in grey-scale photographs and
again in colour photographs. Consequently, studies that employed line drawings (6,63) will not
contribute to the final review of findings because of
their poor ecological validity. Similarly, the information available in posed/deliberate expressions
and genuine/spontaneous expressions is likely to
differ with regard to symmetry (74–78), specific
muscle contractions/combinations (78–80) and temporal characteristics (81,82), all of these factors are
associated with meaningful recognition of facial
expressions. Given the vast majority of studies,
employing posed/deliberate facial stimuli within recognition assessment in general, let alone within
the limited present scope, is not practical to address
the limitation by applying this as exclusion criteria.
Facial expressions of happiness, sadness and
anger were examined in all studies. Table 1 shows
that seven studies included facial expressions of
fear and surprise. Only four studies looked at the
recognition of facial expressions of disgust and
only six studies included neutral expressions in
their design. A self-paced unlimited presentation of
stimuli material was used in testing tasks across
studies with the exception of a limited (30 s)
exposure identification task during eye tracking
(60). As can be seen in Table 1, the response
options often differed with the requirements of
a verbal, point or key press forced choice format,
244

the former option surely equating to a more
difficult task, especially for cognitively vulnerable
individuals with AD.
Variable terminology, such as naming, identification, detecting, processing, matching, selection,
discrimination and differentiation, has been used
to describe what essentially the three most frequent
procedures are: emotion identification, emotion
discrimination and emotion matching. Different
procedures engage the participant in different ways
and require different cognitive skills. For instance,
the participant must access semantically meaningful information about each of the alternative response options and apply this to a single exemplar
in emotion identification tasks. When only verbal
response options are provided, the participant must
also remember each option.
In contrast, discrimination tasks require the
assessment of two stimuli but can be completed
by visuoperceptual comparisons that may have
little to do with access or understanding of emotional information and more to do with configurations of visual stimuli. Emotion matching tasks,
in further contrast, require the participant to scan
several photographs and retain defining information about each, so a match to the target can
be made. Visuoperceptual information devoid of
emotional content can also be used to complete
this task. Table 1 presents a summary of the specific tasks used in each of the initial studies including the main findings.
Although there are several methodological
inconsistencies across studies, the present review
has established exclusion criteria to remove studies
in which a significant age difference was found
between healthy elderly controls and AD participants. As discussed earlier, age has been shown to
influence the ability to recognise facial expressions;
accordingly, age matching is necessary to eliminate
age as a possible explanation for any deficits found
in AD. It is also important to control for faceprocessing deficits, and although most studies
report no diagnosed problems with prosopagnosia
per se in their samples, studies that did not include
a face-processing control task will not contribute
towards the review of findings.
Of the 15 studies that met the initial search
criteria, two were excluded because they did not
compare AD participants to healthy elderly controls. Two further studies were removed because
HC were significantly younger than AD participants were, and another five studies did not meet
our criteria of including a face-processing task to
control for problems processing facial information
not specific to emotion. What follows is a summary
of results from the remaining six studies pertaining

Facial expression recognition in Alzheimer’s disease
to the application of respective identification,
discrimination and matching tasks.

Review of findings

requirement as the expression discrimination task
and found the significant impairment in the AD
group remained. The poorer emotion discrimination performance was accounted for by the identity
control task in the remaining study (55).

Identification of facial expressions

Tasks defined as identification tasks involved the
presentation of a single photo whereby the participant is required to choose which emotion label best
accounts for the expression shown.
Each of the six studies investigated the ability of
AD patients to identify expressions. No significant
difference in performance was found between AD
and HC in two studies (60,64). Of the four studies
that did find that AD patients performed significantly worse than the HC group, only two attribute
this impaired performance to a specific emotionprocessing deficit (54,62). The remaining two
studies either attribute poor performance to verbal
deficits because the task required linguistic operations (62) or difficulty with verbal memory
because group differences that were not accounted
for by either an identity discrimination control task
or naming ability were eliminated when the
contribution of verbal memory was assessed (55).
Unfortunately, in the former study, an effective
measure of verbal ability was neither obtained nor
controlled. The conclusion reached in the later
study is also difficult to evaluate without an
appropriate control task. Participants did have to
recruit verbal memory skills to respond to the
verbal list of response options provided at each
trial, but the simple Ôyes/no’ identity discrimination
task used does not account for the verbal memory
skills required to complete the verbally more
complex identification task. Whether this indicates
that poor performance was secondary to verbal
memory skill is unclear. It may well be that both
verbal memory and expression recognition are
effected by AD pathology.
Discrimination of facial expressions

A discrimination task requires the participant to
look at pairs of photographs and indicate whether
the expressions shown are the same or different.
Emotion processing was assessed by discrimination tasks in five studies; three of which found no
impaired performance of AD compared with HC
(57,64,66). Two found that AD participants performed significantly worse than controls (55,62)
and only one (62) concluded this deficit was
because of a specific emotion-processing impairment. This study covaried an identity discrimination score on the basis that it had a similar verbal

Matching and selecting facial expressions

Matching and selecting tasks require the participant
to match a target expression to one of several
alternative expressions and select a target expression
from several alternatives, respectively.
Four selection and/or matching tasks were
performed in three studies (55,62,64). As with the
discrimination task, the poor performance in
matching and selecting was accounted for by an
identity control task in the first study (55). AD
participants did not have any difficulty with the
matching task in the second study (64) but did
show impairment in the selection task. The authors
concluded that the more difficult selection procedure of scanning and identifying the emotion
present in five alternative expressions might have
resulted in the poor performance, particularly as
this was the only task in their study to show deficits
compared with HC. AD patients in the final study
(62) did not appear to have the same difficulty with
the matching task as they had with both the
identification and discrimination tasks. While a
poorer performance was found, the group difference was only marginally significant once the
scores on the control task were controlled for.
Performance with specific emotions

All the reviewed studies used expressions depicting
several of the basic emotions as task stimuli in their
respective emotion-processing tasks. Only three
studies, however, considered the performance of
groups on specific emotions separately (62,64,66).
Of these three, only one established the relative
performance score between emotions and found
a deficit with regard to sad expressions relative to
the other misidentified expressions of surprise and
disgust (62). A potential deficit found with happy
expressions (64) is likely because of a ceiling effect
as HC performed happy discriminations without
error. No deficit was found overall or for any
particular expression in the third study (66).

Summary of past findings

In summary, two studies identified consistent
problems and found AD participants were impaired relative to controls in all three tasks (55,62),
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although only the later study concluded that this
was because of a specific emotion-processing
deficit. The same conclusion was reached by
another study (54), although they only assessed
skills using an identification task. A fourth study
consistently found that AD participants were not
impaired as evidenced by performances similar to
HC in all tasks (66). The remaining two studies
produced inconsistent findings across tasks, one
demonstrated that individuals with AD had
difficulty with facial expression identification but
not with the discrimination of expressions (57) and
the other found the ability to process facial
expressions was preserved except when assessed
using a selection task (64).
A comparison across these six studies is difficult
because of a couple of methodological inconsistencies, specifically, the response formats chosen
by respective studies contained either a list of
verbally presented response options or a list of
printed response options, the former option
equating to a higher level of task difficulty. For
instance, of the four studies that found impaired
identification performance in AD, the two that
minimised the requirements of verbal memory by
providing printed response options concluded that
deficits exist in emotion processing independent of
the decline in cognitive skills. In contrast, the two
studies that relied on verbal response options both
concluded that observed difficulties were because
of verbal deficits associated with AD, although as
stated above, this was not assessed adequately. It is
also noteworthy that the AD participants in the
two studies that did not find any impaired performance across any of the tasks (64,66) had the
mildest AD sample (according to MMSE scores) as
well as the smallest sample size (n ¼ 12 and 9,
respectively), both factors potentially impacted on
the ability to find meaningful group differences.
The studies reviewed for the present paper have
largely set about to determine if people with AD
have an impairment in emotion processing, that is,
does AD affect the ability to perceive the affective
state of another person. To do this, the ability to
recognise facial expressions of emotion has been
investigated in individuals with AD. Given the
overlap between the neural structures affected by
AD pathology and the areas thought to be
implicated in emotional processing, it would have
appeared reasonable to hypothesise that such
specific deficits would be shown. While the studies
often employed very similar identification, discrimination and matching tasks, several methodological
limitations and inconsistencies have resulted in
only a limited number of studies from which to
draw conclusions.
246

What conclusions, if any, can we make with
regard to our three questions? Firstly, do AD
patients have an impaired ability to recognise facial
expressions of emotion? AD patients do demonstrate poorer performance in facial expression
recognition, with 61% of recognition tasks performed poorly compared with healthy agedmatched controls (Table 2). Secondly, whether this
performance reflects a specific emotion-processing
impairment is less clear, although 45% of tasks
continued to show group differences independent
of face processing or specific cognitive abilities.
Lastly, information relating to deficits in specific
emotions could only be garnered from three studies
and no consistent impairment was found, although
it is noteworthy that sad expressions were problematic for AD participants relative to the difficulty
they had even with other problematic expressions (62).
The limited number of studies from which to
draw conclusions or rather the high number of
studies that were removed from consideration prompted the identification of two particular limitations in the existing literature. The following section
discusses these two limitations as possible avenues
to extend the current literature and, therefore,
establish a better position within which to address
our three questions in the future.
Control tasks and task difficulty

The most frequent control task used to account for
general perception of faces was an identity discrimination task, which simply required participants to indicate whether the photographs of
people were the same or different. While useful in
terms of expression discrimination analyses, the
task is quite dissimilar to identification tasks.
Several studies showed differences in performance
between identification and discrimination tasks
and suggest that different abilities underlie the
successful completion of each. It seems that
researchers may need to administer additional
control tasks. This is particularly relevant to
clinical samples such as AD groups as the cognitive
skills required to complete identity discrimination
Table 2. Percent of studies showing a deficit in recognition of emotion tasks

Task
Identification (n ¼ 6)
Matching/selection (n ¼ 4)
Discrimination (n ¼ 5)
Total

%AD ¼ HC

%AD,HC

%AD,HC after
control*

33
25
60
39

67
75
40
61

50
50
40
45

*Facial identity task or cognitive decline
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tasks may not account for subtle deficits in
cognition that may hinder the successful completion of emotion identification tasks.
A more suitable control for expression identification tasks would comprise the individual presentation of non-emotional facial information
and require the participant to respond to nonemotional response options that closely mirror the
emotional counterpart (i.e. choose from a list of six
alternative labels). That is, processing faces to
identify, through a labelling response, some other
aspect of person not related to emotion. An ageband labelling/identification task may suffice as
a suitable control task.
The majority of research investigating recognition
of facial expressions of emotion has employed the
three main types of experimental tasks. Often these
tasks require skills that place a cognitively vulnerable participant under a substantial working load.
The identification tasks, for instance, may require
the participant to remember the verbal options
provided, while matching and selection tasks require
that the participant scan several photographs and
make several identifications and discriminations. In
addition, while these procedures require a variety of
cognitive skills that arguably overshadow or even
interfere with emotion recognition, they also suffer
from poor face validity in respect to the reference
situation of an actual social interaction. Researchers
may well benefit from designing laboratory experiments that more closely capture the everyday
exposure to facial emotion.
The association between expression recognition
and general cognitive ability (as measured by
MMSE) is also unclear. A significant relationship
was found between cognitive ability and expression
identification (57,58) but not with expression discrimination (57). Although present with regard to
vascular dementia patients (63), three particular
studies showed no relationship between cognition
and emotion recognition in AD patients (6,61,67).
The former found everyday behaviour however
was associated with emotion recognition. The
variation in the relationship between MMSE as
a measure of general cognition and facial expression recognition scores suggests that this is not
a straightforward relationship. It appears other
factors may be pertinent that research has not
accounted for.
The relationship found between behaviour and
emotion recognition (6) together with the dissociation found with cognition further serves to remind
researchers of the importance of investigating
potential impact on subsequent behaviour. As
previously noted, the ability to recognise the
affective state of another person allows the

perceiver to respond in an appropriate or advantageous manner. It follows, therefore, that such
a subsequent behaviour would be of interest to
flesh out more fully the ability to accurately
perceive facial emotion.
Facial displays of emotion

It may be that two separate questions are potentially
being asked when investigating the recognition of
facial expressions of emotion. (a) Can participants
recognise facial expressions? (b) Can participants
recognise facial emotion? If the aim of an investigation is to answer a question relating to whether
participants have or preserve the ability to detect the
affective state of another person through their facial
expression then the expressions from which they are
asked to make judgments should contain information relevant to how the target feels. Acted or posed
expressions are Ôrepresentative of’ not Ôevidence of’
emotion and as such provide different information
to the social perceiver. Several studies have shown
that perceivers are sensitive to the differences
between posed and genuine expressions (82,83)
and that this sensitivity then has an impact on
subsequent behaviour (84). Indeed, individuals with
paranoid schizophrenia have shown deficits in the
recognition of posed expressions that are not
evident in the recognition of genuine expressions
(85). The neural structures or pathways innervated
during the fundamental detection of felt emotion
might differ from the neural recruitment necessary
for the perception of configurations that represent
emotion.
Only one of the initial studies (67) addressed
affective state adequately by using genuine expressions of felt emotion. The other studies reviewed
have used facial expressions potentially unrelated
to emotional experience. The terms Ôemotion’ and
Ôexpression’ are often used as if synonymous, not
only in general discussion but also in various procedures. In three studies, for instance (58,60,66),
the participant was asked how the person was
feeling and given acted displays where the relevant
information was simply not present. The participant can answer what this person was showing or
what emotion is being represented, but they are
unable to answer how the person is feeling when
the facial expression provided has been decoupled
from the affective state. In addition to imposing
potential confusion in the judgement process,
such a reliance on posed displays may also dilute
the area of investigation into a means to examine
the recognition of facial expressions rather than
an attempt to examine the perception of affective state.
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Conclusion

Despite the existing research, questions remain as
to whether AD patients do have impairments in
their ability to accurately decode facial expressions
of emotion.
It is also somewhat unclear whether any such
impairment reflects the general cognitive decline
and/or verbal or spatial deficits associated with
AD or whether it is indicative of pathology affecting specific emotion-processing mechanisms.
Research looking at the differences in affect
perception between AD and fronto-temporal
dementia (FTD), for instance, cite comparable
levels of cognitive decline yet show more impairment in expression recognition by participants with
FTD (68). Likewise, within AD, comparable
cognitive status but incomparable emotion recognition was found and cognitively comparable
control and affect tasks were negotiated with
disparate success. Certainly, no clear relationship
between traditionally measured cognitive status
and traditionally measured affect recognition skill
can be concluded.
Similarly, there is no clear evidence for a specific
emotion-processing deficit, independent of perceptual skills non-exclusive to facial affect recognition. Individuals with AD did not appear to have
difficulty with any particular expression compared
with healthy age-matched controls, as no particular impairment was replicated within the remaining
reviewed studies. The difficulty posed by sad
expressions, however, was found to result in poorer
performance relative to even the other expressions
that were not recognised well. As discussed earlier,
sad facial expressions are often problematic for
healthy elderly, therefore, a potential deficit over
and above a vulnerable baseline is worthy of particular attention.
To investigate AD and the perception of facial
expressions and consequently the detection of
affective state in another, future research needs to
adopt a more systematic approach. Firstly, the
distinction between facial expressions and facial
expressions of actual emotion needs to be acknowledged and secondly, tasks that more closely
approximate even basic social interaction should
be employed, with an eye to whether and how this
might affect subsequent behaviour and the social
functioning of people with AD. Due diligence to
such methodological considerations may help shed
light on the cause or causes of emotion-processing
deficits, whether they be cognitive or specifically
emotional in nature, as well as promote the need to
emphasise the consequences to individuals who
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have difficulty in accurately perceiving and processing the facial expressions of emotion.
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