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Supplementary Table 1
Characteristics of studies included in the meta-analysis

Authors Sample Task® Stimuli Modality Emotions® Control of Control of Individual
cognitive depression effect size®
status symptoms

Albert, Cohen AD=19 Discrimination Face Visual HNSaA No 0.84* 0.75*

& Koff [1] HOA=19
Discrimination ~ Face Visual HNSa A Yes 0.7 0.36
Naming Face Visual HSNSaDAF No 1.45%
Naming Face Visual HSNSaDAF Yes 1.22%
Selection Face Visual HNSaA No 1.27* 1.42%
Selection Face Visual HNSaA Yes 0.77*% 0.97*
Allender & AD=13 Naming + Prosody Auditory A SaHN 2.01%
Kaszniak HOA=10 Discrimination
[2]
Bediouetal. AD=10 Naming Face Visual DAHF 1.04*
[3] HOA =50
Naming Face Visual D 0.92
Naming Face Visual A 0.72%
Naming Face Visual H 0.61
Naming Face Visual F 0.48
Bucks & AD=12 Discrimination ~ Face Visual HSaAFN 0.41
Radford [4] HOA=12
Discrimination ~ Face Visual HSaAFN Yes 0.39-0.12
Discrimination ~ Prosody Auditory HSaAFN 1.09*
Discrimination  Prosody Auditory HSaAFN Yes 0.96*-0.27
Matching Face Visual HSaAFN 0.6
Matching Face Visual H 0.6
Matching Face Visual Sa 0
Matching Face Visual A 0.6
Matching Face Visual F 0
Matching Face Visual N 0.31
Matching Face Visual HSaAFN Yes 0.56
Matching Face Visual H Yes 0.61
Matching Face Visual Sa Yes -0.06
Matching Face Visual A Yes 0.71%
Matching Face Visual F Yes —0.08
Matching Face Visual N Yes 0.27
Matching Face Visual HSaAFN Yes -0.28
Matching Prosody Audio- HSaAFN 1.58%*
visual
Matching Prosody Audio- Sa 0.39
visual
Matching Prosody Audio- A 0.45
visual
Matching Prosody Audio- F 0.59
visual
Matching Prosody Audio- N 0.42
visual
Matching Prosody Audio- HSaAFN Yes 1.41%
visual
Matching Prosody Audio- Sa Yes 0.32
visual
Matching Prosody Audio- A Yes 0.56
visual
Matching Prosody Audio- F Yes 0.54
visual
Matching Prosody Audio- N Yes 0.27
visual
Matching Prosody Audio- HSaAFN Yes -0.1
visual
Naming Face Visual HSaAFN 0.38
Naming Face Visual H 0.59

Naming Face Visual Sa 0.55
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Supplementary Table 1

(Continued)

Authors Sample Task® Stimuli Modality  Emotions® Control of Control of Individual
cognitive depression effect size®
status symptoms

Naming Face Visual A -0.43
Naming Face Visual F 0.2
Naming Face Visual N 0.08
Naming Face Visual HSaAFN Yes 0.34
Naming Face Visual H Yes 0.58
Naming Face Visual Sa Yes 0.48
Naming Face Visual A Yes -0.56
Naming Face Visual F Yes 0.26
Naming Face Visual N Yes 0.13
Naming Face Visual HSaAFN Yes —0.68
Naming Prosody Auditory HSaAFN 1.36*
Naming Prosody Auditory H 0.67
Naming Prosody Auditory  Sa 0
Naming Prosody Auditory A 0.12
Naming Prosody Auditory F 0.59
Naming Prosody Auditory N 0.43
Naming Prosody Auditory HSaAFN Yes 1.4%
Naming Prosody Auditory H Yes 0.61
Naming Prosody Auditory  Sa Yes —0.03
Naming Prosody Auditory A Yes 0.16
Naming Prosody Auditory F Yes 0.73f
Naming Prosody Auditory N Yes 0.44
Naming Prosody Auditory HSaAFN Yes 0.28
Selection Face Visual HSaAFN 1.1*
Selection Face Visual H 0.43
Selection Face Visual Sa 0
Selection Face Visual A 0.9*
Selection Face Visual F 0.53
Selection Face Visual N -0.23
Selection Face Visual HSaAFN Yes 1.03*
Selection Face Visual H Yes 0.33
Selection Face Visual Sa Yes 0.05
Selection Face Visual A Yes 0.84*
Selection Face Visual F Yes 0.53
Selection Face Visual N Yes -0.26
Selection Face Visual HSaAFN Yes 0.4
Discrimination  Face Visual HSaAFN 1.01*

+ Naming +

Selection +

Matching
Naming + Face Visual F 0.39

Selection +

Matching
Naming + Face Visual N 0.16

Selection +

Matching
Naming + Face Visual Sa 0.35

Selection +

Matching
Naming + Face Visual A 0.59

Selection +

Matching
Naming + Face Visual H 0.95*

Selection +
Matching
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Supplementary Table 1

(Continued)

Authors Sample Task® Stimuli Modality Emotions® Control of Control of Individual
cognitive depression effect size®
status symptoms

Burhnam & AD=13 Matching Face Visual H 0.99*

Hogervorst ~ HOA=13
[5]
Matching Face Visual F 0.92%*
Matching Face Visual Sa 0.82%
Drapeau etal. AD=7 Naming Face Visual H 1.28
[6] HOA =16
Naming Face Visual Sa 4.36%
Naming Face Visual F 2.40*
Naming Face Visual A 2.45
Naming Face Visual S 1.86
Naming Face Visual D 5.65%
Drapeau [7] AD=6 Naming Prosody Auditory H 1.19?
Unpub- HOA =11
lished
data
Naming Prosody Auditory Sa 0.89”
Naming Prosody Auditory F 0.66
Naming Prosody Auditory A -0.01"
Naming Prosody Auditory S -0.83%
Fernandez- AD=8 Discrimination Face Visual HS 0.16
Duque & HOA=10
Black [8]
Discrimination ~ Face Visual ~ SaFAD 1.36 (?) 0.58
Discrimination ~ Face Visual ~HFSaDAS -0.26
AD=9 Naming Face Visual H 0
HOA =10
Naming Face Visual N -0.24
Naming Face Visual S -0.62
Naming Face Visual Sa 0.33
Naming Face Visual D 0.24
Naming Face Visual F -0.19
Naming Face Visual A 0.5
Naming Face Visual HSDSaFAN 0
Granato etal. AD=12 Naming + Face Visual HASSaFDN 4.54*
[9] HOA =12 Matching
Hargrave, AD=22 Discrimination Face Visual HASSaFD No 1.58%*
Maddock & HOA=14
Stone [10]
Discrimination Face Visual HASSaFD Yes 1.14*
Matching Face Visual HASSaFD No 1.67*
Matching Face Visual HASSaFD Yes 0.77*
Naming Face Visual HASSaFD No 1.34%
Naming Face Visual HASSaFD Yes 1.19%
Henryetal. AD=24 Naming Face Visual F Yes 0.76*
[11] HOA =30
Naming Face Visual A Yes 0.58*
Naming Face Visual H Yes 0.54*
Naming Face Visual F Yes 0.66
Naming Face Visual A Yes 0.45
Naming Face Visual H Yes 0.45
Horley etal. AD=04 Naming Prosody Auditory A 0.06
[12] HOA =20
Naming Prosody Auditory  Sa 1.27*
Naming Prosody Auditory S 0.57
Naming Prosody Auditory H 0.68*
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(Continued)

Authors Sample Task® Stimuli Modality Emotions® Control of Control of Individual
cognitive depression effect size®
status Ssymptoms

Hot et al. AD=14 Naming Face Visual A 0.30

Unpub- HOA=14
lished data
[13]
Naming Face Visual H -0.20
Naming Face Visual N 0.66f
Naming Face Visual F 1.67*
Koff et al. AD=23 Matching Cartoon Visual HSaA 0.90
[14] HOA =19 drawing
Matching Cartoon Visual Sa 0.83*
drawing
Matching Cartoon Visual A 1.09*
drawing
Matching Prosody Audio- FH Sa 0.47*
visual
Naming Prosody Auditory HSa AN 0.61
Naming Videotape Visual HSaAN 0.64* 0.94* 1.23*
Naming Videotape Visual H 0.81*
Naming Videotape Visual Sa 0.77*
Lavenuetal. AD=20 Discrimination Face Visual ADFHSaSC Yes 0.74
[15] HOA=12
Discrimination Face Visual A Yes 0.50
Discrimination Face Visual D Yes 0.63
Discrimination Face Visual F Yes 0.60
Discrimination Face Visual H Yes 0.04
Discrimination Face Visual Sa Yes 0.57
Discrimination Face Visual S Yes 0.40
Discrimination Face Visual C Yes 0.78
Naming Face Visual ADFHSaSC Yes 0.84, 1.31*
Naming Face Visual A Yes -0.110.29
Naming Face Visual D Yes 0.68 0.85
Naming Face Visual F Yes 0.86* 1.41*
Naming Face Visual H Yes 0.40 0.51
Naming Face Visual Sa Yes —-0.06 0.54
Naming Face Visual S Yes 0.07 0.16
Naming Face Visual C Yes 0.96*0.72
Ogrocki, AD=17 Naming Face Visual HSaAN 0.26
Hills & HOA=15
Strauss [16]
Phillips etal. AD=27 Discrimination Face Visual SFADSa No Yes 0.86*
[17] HOA =30
Naming Face Visual HSaAFDSN No Yes 1.26*
Naming Face Visual H No Yes 0.18 0.81*
Naming Face Visual Sa No Yes 0.77* 0.95*
Naming Face Visual A No Yes 0.84%* 1.25%
Naming Face Visual D No Yes 0.04 0.89*
Naming Face Visual S No Yes 0.71* 1.05*
Naming Face Visual F No Yes 0.81* 0.81*
Roberts AD=20 Elicitation Prosody Auditory S A Sa 0.18 1.27*
etald[18] HOA=11
Naming Prosody Auditory S A Sa 0.56 0.83*
Repetition Prosody Auditory S A Sa 0.40 1.28%*
Roudier AD=31 Discrimination Face Visual HASaN No 0.64 0.15
et al. [19] HOA =14
Naming Face Visual HASaN No 1.21%*
Selection Face Visual HASaN No 0.91*

Shimokawa AD=25 Matching+Selecticartoon Visual AHSaS No 1.71%

et al. [20] HOA =12 drawing
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Supplementary Table 1

(Continued)

Authors Sample Task® Stimuli Modality ~ Emotions® Control of Control of Individual
cognitive depression effect size®
status symptoms

Spoletini et al. AD=50 Naming Face Visual HSaAFDN No 1.39%

[21] HOA =50
Naming Face Visual H No 0.70%*
Naming Face Visual Sa No 0.83*
Naming Face Visual A No 0.89*
Naming Face Visual F No 0.86*
Naming Face Visual D No 0.59%*
Naming Face Visual N No 0.67*
Taler et al. AD=10 Naming Prosody Auditory AH Sa 0.48*
[22] HOA=10
Naming Face Visual HNA No 1.12
Werheid etal. AD=18 Naming Face Visual H No 0.12
[23] HOA=18
Naming Face Visual N No 0.38
Naming Face Visual A No 0.67*
Zaitchik et al. AD =20 Naming Audio-tape Auditory SaH 0.717 0.59
[24] HOA =20 story

For a more convenient presentation, different effect sizes that share the same pattern of moderators within the same sample are presented
together. As a consequence, one raw (i.e., one pattern of moderators) can contain more than one effect size. HOA, Healthy Older Adults; AD,
Alzheimer’s disease patients; *When more than one task is indexed (e.g., Naming + Selection), it means that the effect size corresponds to the
average performance obtained on the tasks; by, Happiness; Sa, Sadness; S, Surprise; C, Contempt; N, Neutral; A, Anger; D, Disgust; F, Fear;
CEffect sizes reported to be significant are indicated by an asterisk (*). Effect sizes reported to be marginally significant are labeled by this
symbol. The effect size where no indication was provided in the original reference about the significance is labeled by this symbol®. Reported
results that were stated “non-significant” are not labeled; Refers to a study where independent groups of AD patients were compared with a
common group of HOA.



Y. Klein-Koerkamp et al. / Emotional Decoding and Alzheimer’s Disease 7

REFERENCES

(1]

(2]

(3]

[4]

(31

(6]
(71

(8]

(91

[10]

[11]

[12]

[13]

Albert MS, Cohen C, Koff E (1991) Perception of affect in
patients with dementia of the Alzheimer type. Arch Neurol
48, 791.

Allender J, Kaszniak AW (1989) Processing of emotional
cues in patients with dementia of the Alzheimer’s type. Int
J Neurosci 46, 147-155.

Bediou B, Ryff I, Mercier B, Milliery M, Henaff MA,
D’Amato T, Bonnefoy M, Vighetto A, Krolak-Salmon P
(2009) Impaired social cognition in mild Alzheimer disease.
J Geriatr Psychiatry Neurol 22, 130-140.

Bucks RS, Radford SA (2004) Emotion processing in
Alzheimer’s disease. Aging Ment Health 8, 222-232.
Burnham H, Hogervorst E (2004) Recognition of facial
expressions of emotion by patients with dementia of the
Alzheimer type. Dement Geriatr Cogn Disord 18, 75-79.
Drapeau J (2009) in Gérontologie (Université de Sherbrooke,
département Gérontologie, Sherbrooke, Canada).

Drapeau J, Gosselin N, Gagnon L, Peretz I, Lorrain D (2009)
Emotional recognition from face, voice, and music in demen-
tia of the Alzheimer type. Ann N'Y Acad Sci 1169, 342-345.
Fernandez-Duque D, Black SE (2005) Impaired recognition
of negative facial emotions in patients with frontotemporal
dementia. Neuropsychologia 43, 1673-1687.

Granato P, Godefroy O, Van Gansberghe JP, Bruyer R (2009)
Trouble de la reconnaissance des émotions faciales dans la
forme légere de la maladie d’ Alzheimer. La Revue de gériatrie
34, 853-859.

Hargrave R, Maddock RJ, Stone V (2002) Impaired recogni-
tion of facial expressions of emotion in Alzheimer’s disease.
J Neuropsychiatry Clin Neurosci 14, 64-71.

Henry JD, Ruffman T, McDonald S, O’Leary MA, Phillips
LH, Brodaty H, Rendell PG (2008) Recognition of disgust is
selectively preserved in Alzheimer’s disease. Neuropsycholo-
gia 46, 1363-1370.

Horley K, Reid A, Burnham D (2010) Emotional prosody
perception and production in dementia of the Alzheimer’s
type. J Speech Lang Hear Res 53, 1132-1146.

Hot P, Klein-Koerkamp Y, Borg C, Richard A, Paignon
A, Thomas Antérion C, Baciu A (submitted) Université de
Savoie, Chambéry, France.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Koff E, Zaitchik D, Montepare J, Albert MS (1999) Emotion
processing in the visual and auditory domains by patients with
Alzheimer’s disease. J Int Neuropsychol Soc 5, 32-40.
Lavenu I, Pasquier F, Lebert F, Petit H, Van der Linden M
(1999) Perception of emotion in frontotemporal dementia and
Alzheimer disease. Alzheimer Dis Assoc Disord 13, 96-101.
Ogrocki PK, Hills AC, Strauss ME (2000) Visual exploration
of facial emotion by healthy older adults and patients with
Alzheimer disease. Neuropsychiatry Neuropsychol Behav
Neurol 13, 271-278.

Phillips, Scott C, Henry JD, Mowat D, Bell JS (2009) Emotion
perception in Alzheimer’s disease and mood disorder in old
age. Psychol Aging 25, 38-47.

Roberts VI, Ingram SM, Lamar M, Green RC (1996) Prosody
impairment and associated affective and behavioral distur-
bances in Alzheimer’s disease. Neurology 47, 1482-1488.
Roudier M, Marcie P, Grancher AS, Tzortzis C, Starkstein
S, Boller F (1998) Discrimination of facial identity and of
emotions in Alzheimer’s disease. J Neurol Sci 154, 151-158.
Shimokawa A, Yatomi N, Anamizu S, Ashikari I, Kohno M,
Maki Y, Torii S, Isono H, Sugai Y, Koyama N, Matsuno Y
(2000) Comprehension of emotions: Comparison between
Alzheimer type and vascular type dementias. Dement Geriatr
Cogn Disord 11, 268-274.

Spoletini I, Marra C, Di Iulio F, Gianni W, Sancesario G,
Giubilei F, Trequattrini A, Bria P, Caltagirone C, Spalletta G
(2008) Facial emotion recognition deficit in amnestic mild
cognitive impairment and Alzheimer disease. Am J Geriatr
Psychiatry 16, 389-398.

Taler V, Baum SR, Chertkow H, Saumier D (2008) Compre-
hension of grammatical and emotional prosody is impaired in
Alzheimer’s disease. Neuropsychology 22, 188-195.
Werheid K, McDonald RS, Simmons-Stern N, Ally BA, Bud-
son AE (2011) Familiar smiling faces in Alzheimer’s disease:
understanding the positivity-related recognition bias. Neu-
ropsychologia 49, 2935-2940.

Zaitchik D, Koff E, Brownell H, Winner E, Albert M (2006)
Inference of beliefs and emotions in patients with Alzheimer’s
disease. Neuropsychology 20, 11-20.



