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GWENDA SIMONS, MARCIA C. SMITH PASQUALINI, VASUDEVI REDDY,anp JULIA WOOD
Centre for the Study of Emotion, Department of Psychology, University of Portsmouth, Portsmouth PO1 2DY, UK

(RECEIVED April 2, 2003;REvISED October 30, 2003AccepTED December 9, 2003)

Abstract

We investigated facial expressivity in 19 people with Parkinson’s disease (PD; 14 men and 5 women) and 26

healthy controls (13 men and 13 women). Participants engaged in experimental situations that were designed to
evoke emotional facial expressions, including watching video clips and holding conversations, and were asked to
pose emotions and imitate nonemotional facial movements. Expressivity was measured with subjective rating scales,
objective facial measurements (Facial Action Coding System), and self-report questionnaires. As expected, PD
participants showed reduced spontaneous facial expressivity across experimental situations. PD participants also had
more difficulty than controls posing emotional expressions and imitating nonemotional facial movements. Despite
these difficulties, however, PD participants’ overall level of expressivity was still tied to emotional experience and
social context. JINS 2004,10, 521-535.)
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INTRODUCTION neously, their smiles are often perceived to be “unfelt,”

. : : . because of a lack of accompanying cheek raises (Pitcairn
Many people with Parkinson’s disease (PD), adegeneratlvgt al u1990) panying I (Pitcal

disorder that affects dopamine-producing neurons of the An impairment of spontaneous facial expressivity in peo-

i find it difficult t facial . " Cﬁle with PD compared to healthy controls has been shown
wef’ r']n Ithl |<;u | (I) use z?tma etxtprelsy_cf)nfho cotmmu-fwh”e watching video clips (Smith et al., 1996), smelling
nicate now they 1eel. in an atiempt 1o claniy th€ nature ol (Simons et al., 2003a) and watching humorous slides

the mpa ”ée”t Oftfac'a' expressions In peoP"t?W'”; P%’ WE K atsikitis & Pilowsky, 1988, 1991). These difficulties with
investigated spontaneous and voluntary, emaotional and no pontaneous expressions are consistent with neuroanatom-

emotional EXpressions in pe_ople with PD a_nd_ healthy COMYeal evidence that impulses for these expressions arise from
trols. In addition, we studied the association betwee

. ) _ The extrapyramidal motor system, which is known to be
experienced and expressed emotion, and the influence Qfected in PD (Rinn, 1984). Most previous studies of fa-
social context on facial expressivity. ’

. . cial expressivity, however, have compared people with PD
Although people with PD reportedly can recognize emo- & exp I, IOWEV v P people wi

. ! . and controls in only one or two situations (e.g., Katsikitis &
tional facial expressions (Adolphs et al., 1998), they mayPiIowsky, 1988), ignoring the social context. Here, we in-

shov:: a.plrofound rgducugn 'E ;hg pfrdeligtg'%r_] |2f fpsgtage'vestigated spontaneous expressions by varying both the task
ous facial expressions (Buc utty, » RalSIKIlS (watching an amusing video and having a conversation),

P|Iovvfsky, 1.988’d1991; ilmllztlrll e't al., 151961)53‘35_ ?\Ares;lt thelyand the social context (testing participants alone or with the
are often misunderstood (Ellgring et al., ; Mac teta.,Spouse or experimenter present).

1999) and negatively evaluated, even by health profession- Given reportedly normal levels of emotional experience

als (renﬂt?]ngDe; al., .1987'.|.19§8)honfh specn‘_llc prOblte"tMadeley et al., 1995; Smith et al., 1996), the implication
peopie wi ave Is smiling; when they smilé Sponta-geems to be that facial expression has become dissociated
from emotional experience in people with PD. Because this
Reprint requests to: Gwenda Simons, Centre for the Study of Emotionassumption has not been systematically tested. we looked
Department of Psychology, University of Portsmouth, King Henry t patt f . d self ts of f i ¢
Building, King Henry | Street, Portsmouth PO1 2DY, UK. E-mail: at patterns of expression and seli-reports or reelings 1o ex-

gwenda.simons@port.ac.uk amine whether such a dissociation is present.
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In contrast to research on spontaneous expressions, posedch of the demographic factors was not feasible due to the
(voluntary) expressions are believed to originate from thdow number of female PD participants.
cortical motor strip, and traditionally this system has been All couples were married (PDV = 36.39 yearsSD =
thought to be intact in people with PD. Although as we 15.48; control:M = 31.73 yearsSD = 11.31) and living
reported previously, posed emotional expressions appear together. More control than PD participants had completed
be less affected by PD than spontaneous expressions (Siniversity (including postgraduate studies). Eight controls
mons et al., 2003a; Smith et al., 1996), there is evidencé31% of total) and 2 of the PD participants (10%) were
that these posed expressions are nevertheless significangynployed at the time of this research.
impaired (Jacobs et al., 1995; Madeley et al., 1995). In
addition, people with PD may have difficulty making spe- PD symptoms
cific muscle movements, such as raising the eyebrows (S
mons et al., 2003a) and executing mouth and voluntar
eyelid movements (Griffin & Greene, 1994). In order to
clarify these inconclusive findings we also investigated th

ability t(.) pose both emotional and nonemotional faCIaIfor 15 of the 19 PD participants (in various degrees and for
EXpressions. various limbs and sides of the body); 2 reported tremor

We predicted that (1) spontaneous facial expressivityalone and 1 reported rigidity as the main svmptom. Sixteen
would be lower for the PD group than for the control groupf P gty as In symptom. Six

. . D participants reported a slight to moderate reduction of
across situations; (2) the presence of another person wou

enhance facial expressivity for both groups (e.g Jakobg eir facial expression. Five reported a tremor in their face
: ) NS nd 10 participants reported slight to moderate rigidity of
etal., 1999); and (3) facial expressions would be less highl P P P g giaity

¥he face.
associated with self-reported feelings in the PD group than e face

in the control group. We further predicted that (4) quality Medication

and intensity scores for posed emotional expressions and

imitated, nonemotional, facial movements would be poorerfable 2 shows an overview of the medication used by the
for the PD group than for the control group, although thesedarticipants. All PD participants were tested while opti-
differences were not expected to be as great as differenc#gally medicated. In addition to PD medication, 13 PD par-
in level of spontaneous expressivity. Finally, we exploredticipants were taking medication for other conditions such
the relationships between spontaneous and posed expre&s high blood pressure, heart problems, diabetes, arthritis
sivity and investigated whether PD participants and healthynd asthma. Eight of the control participants were receiv-

controls were aware of their own levels of expressivity.  INg medication for similar health problems. Five partici-
pants with PD, but none of the controls, were receiving

anti-depressant medication.

"able 1 also shows the number of participants for each of

¥he Hoehn and Yahr stages as rated by the experimenters.

All PD participants reported experiencing slowness of move-
ent. Both tremor and rigidity were prominent symptoms

METHODS
Questionnaires

Research Participants Demographic and health questionnaire

Nineteen people diagnosed with idiopathic PD (14 men andrhis questionnaire was designed for the present study and
5 women) and 26 healthy controls (13 men and 13 womengonsisted of general questions about age, gender, occupa-
took part in the study. The mean age of the participants wagon, marital status, and living situation as well as questions
63.4 years§D= 8.0). All participants took part as a couple about health related subjects such as medication use and in
for the video-watching and conversation tasks. For the PQhe case of the PD participants, the main PD symptoms.
couples (i.e., one spouse had PD), however, only the data

from the spouse with PD were included in the present analyBerkeley Expressivity Questionnaire (BEQ)

sis. Participants were recruited from local branches of thel_

; e M : : : his is a 16-item self-report scale measuring emotional ex-
Parkinson’s Disease Society, through articles in a local news- o - )
Y g gﬁesswlty (Gross & John, 1995, 1997). Participants speci-
[

aper and a health care magazine, and in response to ; )
pap g P ed to what degree each item was true for them on a 7-point

announcement on a local radio station. Each couple re-

ceived £10 towards travel expenses. Exclusion criteria foP 2 .
P gj The scale can be divided into three subscales: Impulse

both groups included age less than 49 years, neurologic ; th- Negative E Vit d Positive E ivit
diseases other than PD, and possible cognitive decline, rength, Negative EXpressivity and FOSItive EXpressivity.
e BEQ has been reported to be a reliable and valid mea-

suggested by scores of 21 or lower on the Mini Mental . L
Stgﬁljs Exam?lnation (MMSE: Folstein et al., 1975) sure of emotional expressivity (Gross & John, 1995, 1997).

PD and control groups were compared on demographi . .

factors and screening tests. The results for age, cognitiv%e”'RatIng Depression Scale (SDS)

status and depression by group and gender can be found Trhis scale consists of 20 statements concerning psycholog-
Table 1. A statistical comparison between the genders foical and physical well-being (Zung, 1965). Participants rated
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Table 1. Demographic factors and health status reported by group and gender

PD? ControP
M SD M SD n
Age
Men 68.57 7.61 61.77 7.17
Women 64.00 10.56 59.15 5.23
Overalf 67.37 8.42 60.46 6.29
MMSE
Men 28.69 2.06 28.92 1.38
Women 28.40 1.34 28.77 2.17
Overall 28.61 1.85 28.85 1.78
SDS sum score
Men 42.71 6.58 34.06 4.88
Women 46.60 8.47 34.16 7.59
Overalf 43.73 7.09 34.11 6.33
PD duration in months
Men 50.21 45.79
Women 67.80 30.77
Overall 54.8 42.28
Hoehn and Yahr
I (unilateral, mild) 5
Il (bilateral) 7
Il (bilateral + postural & gait disturbance) 6
Missing 1

Note.?5 female and 14 male PD participan?é3 male and 13 female control participarfiglain effect
of group:t(43) = 3.153,p = .003; 9Main effect of groupt(43) = 4.788,p < .001. MMSE = Mini
Mental Status Examination; SDS Self-rating Depression Scale.

their present state on a 4-point scale. A rating of 40 or morescale (based on Jakobs et al., 1996; Simons et al., 2003b).

on the scale is suggestive of depression. Participants were asked to indicate the extent to which
they were experiencing each emotion{®ot at all, 100=
Emotion Rating Scale (ERS) very strongly. Participants completed this scale at the be-

. . . . . inning of the experiment and following several of the
This self-report rating scale lists 12 different emotions anqg

) . . > < Hinterventions.
emotional feelings each accompanied by a 100-point Likert

Interaction Rating Scale (IRS)
Table 2. Medication use

This questionnaire was designed for the present study and

Medication nP ne consists of eleven 7-point scales to rate each of the two
. conversations that formed part of the experiment. The most
PD medication . .
Levo-dopa 14 |mportant $qales for the present.ar_1aly5|s were a s_cale on
Amantadine 3 which participants rated how satisfied they were with the
Anticholinergics 2 conversation fronmot at all satisfied(1) to very satisfied
Dopamine agonists 9 (7), and two scales on which participants rated how expres-
COMT inhibitors 1 sive they were compared to normal (for them) and com-
No PD medication 2 pared to the average person, frowt at all expressivél)
Combination3 10 to very expressivér).
Other medication
Antidepressants: PD participants 5
Antidepressants: controls 0 Hoehn and Yahr scale
Miscellaneous: PD participants 13
Miscellaneous: controls 17 This five-stage scale (Hoehn & Yahr, 1967) gives an indi-

cation of the severity of PD (Stage= unilateral disease
Note: @The total number of PD participants who took a combination of 3nd mild symptom#n Stage V= severe disabilityeither
two or more different types of PD medicatiotfotal n PD participants= . . . .

19 <Total n controls = 26. Miscellaneous: medication taken for other 0€d OF wheelchair confingdScores in this study were based

ailments such as heart disease and diabetes. on observations by the experimenters.
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Mini-Mental Status Examination (MMSE)

This is a nine-part screening test for dementia (Folstei
et al., 1975). A score below 21 indicates possible cognitive
impairments.

1.

Stimuli

Three different video clips were used to elicit emotional
and facial reactions. Two amusing video clips each featured
parts of an episode from Fawlty TowerBhe Hotel Inspec-
tors; Cleese et al., 1998). In one clip the hotel owner has a
dispute about pens with his wife followed by another dis-
pute with a customer; in the second clip the hotel owner

discovers the true identity of one of the guests and actg,

nastily until corrected by his wife. The third amusing clip
featured Rowan Atkinson posing as an actor in a classical
play wearing tightsRink tights and plenty of drop&Rowan
Atkinson Live; Ptaszynski & Schlamme, 1992). The clips
were each approximately 2 min long. Each of the video
clips was selected from a larger sample of clips on the basis
of self-reported ratings of amusement and on the magni-
tude of facial reactions they elicited in several pilot samples

ranging from 8 to 20 participants, who varied in age be-3.

tween 18 and 55 years.

Procedure

The participants came to the laboratory as a couple and

both spouses completed all parts of the study, as shown by

the timeline in Table 3.

Once the participants were seated in the laboratory, a
short overview of the experiment was given. Participants
signed the informed consent form and indicated their will-
ingness for the whole procedure to be videotaped. At that

G. Simons et al.

present feelings. One of the spouses was then taken to an
. adjoining room by one of the experimenters. The following
Nasks were administered:

Watching video clips alone, together with the experi-
menter and together with the spou&articipants were
shown three amusing video clips. The order in which the
video clips were shown was counterbalanced across par-
ticipants. They watched one clip while alone in a room,
one together with an experimenter and one together with
their spouse. After each clip participants were asked to
rate their emotional reactions during the video clip on
the ERS.

Social interaction with the spousaAfter the clips, both
spouses were seated opposite each other at a table and
were asked to have a conversation for about 5 min. They
were given topics of conversation of a pleasant content
(e.g., holidays, pets), but were told that they could talk
about any topic that was enjoyable to both participants.
At the end of the conversation participants were asked
to fill out the IRS.

Social interaction with a strangefter a short break,
one of the spouses was introduced to a “stranger,” a
woman he or she did not know (eight different strangers
were used; all were employees of the university) and
was asked to hava 5 min conversation with this person.
Both interactants were given topics similar to those in
the spouse conversation, and completed the IRS after
the conversation. During this time the other spouse filled
out the SDS and was screened for dementia with the
MMSE. Then the sequence was reversed and the other
spouse spoke to the same stranger.

moment two wall-mounted cameras in each room were Once both spouses had completed their conversation with
switched on. Participants were then introduced to the firsthe stranger, one spouse proceeded to the posed expression
part of the study and filled out the ERS to record theirtasks.

Table 3. Timeline for the experiment

Time? Spouse A Spouse B

0-15 min General introduction, informed consent, General introduction, informed consent,
introduction to first part introduction to first part

15-30 min Watching clips alone, together with experimenter, Watching clips together with experimenter, alone,
together with spouse; Fill out ERS after each clip together with spouse; Fill out ERS after each clip

30-45 min Spouse conversation and filling out the IRS Spouse conversation and filling out the IRS

45-55 min Break Break

55-70 min Stranger conversation and filling out the IRS MMSE and SDS

70-85 min MMSE and SDS Stranger conversation and filling out the IRS

85-100 min Posed Expression tasks BEQ and short interview

100-115 min BEQ and short interview Posed Expression tasks

115-120 min Debrief Debrief

Note.aThese times varied from couple to couple, depending on the speed with which the tasks were completed and how many questions the participants

had during the experiment.
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Table 4. Rating scales used to code facial behavior and duration of segment coded

Negative Identification Intensity Quality
Specific or positive Overall posed of posed of posed

Situations emotions expression expressivity emotion expression expression
Video clips

Alone 10 10

Experimenter 10 10

Spouse 10 10

Posed 10 10
Conversatioh

Spouse 45 45

Stranger 45 45
Imitation +3
Posed emotion +3 +3 +3

Note The numbers refer to the duration of each coded segment of the participants behavior in s&ddeds;lips were watched
either alone, together with the experimenter, together with spouse or while posing an incongruent exf@esicersations were
either conversations with the spouse or with a stranger.

1. Posed expression taskBarticipants were asked to pose  then reversed. At the end of the experiment the spouses
a face toward the camera as if they were experiencing a were debriefed together and asked to sign a data consent
certain emotion (e.g., “Please look now as if you are form.
happy”). This was repeated for anger, fear, surprise, dis-
gust and sadness, always in that order. )

Participants were then trained to make specific faciaMeasurement of Variables
mu_scle mo_veme_znts with the help of verbal descripti_ons,\/ideo clip watching situations
an instruction videotape, verbal feedback and a mirror.
These movements, or Action Units (AUs), were basedSegments of videotaped facial behavior for each partici-
on the Facial Action Coding System (FACS; Ekman & pant, for each experimental situation, were selected by an
Friesen, 1978) and the instructions were adapted fromeditor.” For each of the video watching situations the edi-
the Requested Facial Action Test (Ekman et al., 1980)tor selected the 10 s during which the participant was most
Participants received instructions such as, “Please raisexpressive (most changes, strongest expression or both). In
your eyebrows,” and “Please wrinkle your nose.” Theythose cases where no facial expression was shown during
saw the facial movement performed by one of the exthe whole video clip, 10 s were captured around a trigger
perimenters (a certified FACS coder) on videotape andcene. For the shortened video clip used for the incongruent
were asked to make the movement. They then receivedosing situations, one segment of 10 s was selected around
feedback on their performance, after which they werea predefined trigger scene. To assess the editor’s reliability,
asked to try again with the help of a mirror. Once thea second person also selected segments for 5 participants
participants performed the movement to the best of thei{11% of total). Both editors selected the same clip (at least
ability, the experimenter moved on to the next facial 80% overlap in time; the same major event) in 75% of the
movement. The participants were trained to make nineases.
different muscle movemernits A trained rater subsequently scored the participants’ fa-

After the training of facial movements, participants cial expressions on videotape, by rating specific emotional
watched a short excerpt from one of the video clips showrreactions and overall facial expressivity for each partici-
at the beginning of the experiment. Participants werepant in each segment selected on 100-point Likert Scales.
asked to convince the experimenter by their facial ex-Table 4 gives an overview of all rating scales used to rate
pressions that they were disgusted with the clip, in spitehe expressive behavior in the different experimental situa-
of its amusing content. tions. The rater was blind to the content of the video clips

) ) ) that the participants were watching and did not know thatin
2. QuestionnairesWhile one spouse completed the posedyne segment the participants were actually not spontane-

emotion tasks, the other spouse filled out the BEQ and, g}y reacting to a video clip, but rather posing an incon-
was interviewed by the experimenter. The roles Wer&yruent expression.

1The following AUs and AU combinations were imitated: Brow low- Al ;
erer (AU 4), nose wrinkler (AU 9), upper lip raiser (AU 1025), dimpler Social interactions
(AU 14), lip stretcher (AU 20), lip presser (AU 24), jaw drop (AU 26), . . .
inner and outer eyebrow raiser (AUt12), and cheek raiser and lip comer FOF €ach conversation (with spouse and with stranger) a

puller (AU 6 + 12). 45 s period was selected toward the end of the conversa-
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tion; this period was chosen assuming that participants wouldlVith the exception of the second FACS coder, all editors,
be more relaxed and the conversation would be more natwcoders and raters used in this study were female.

ral towards the end. If these last 45 s were not suitable (e.g.,

only one interactant was speaking; one of the interactant&ESUL_l_S

had moved out of view; there were long pauses where nei-

ther talked) another 45 s were selected as near as possihle . . .

towards the end of the 5 min period. The rater scored thesbéasellne Emotion Ratings

segments of conversation for valence of the expressionat the start of the experiment, PD and control groups rated
(the extent to which the participant displayed negative andhemselves as almost equally happy (RD= 47.37,SD=
positive expressions), and overall expressivity on 100-27.47; controlM = 54.93,SD= 23.19), excited (PDM =

point Likert Scales. 36.53,SD = 25.57; control:M = 37.46,SD = 20.79), and
amused (PDM = 28.21,SD = 32.36; controlM = 18.73,
Posed expressions SD=19.89) on the ERS. PD participants rated themselves
. ) ) _as significantly more surprised than controls [RD= 22.63,
Each posed emotional expression was edited as a single~ _ 34.69: control:M = 5.19, SD = 7.61; t(19.27) =

event, which lasted up to 3 s. Four groups of 10-12 naivez_154'p = .044].

raters (undergraduate psychology students) each coded 25%

of the total of 264 posed emotional expressions for “emo-

tion expressed,” on a forced choice rating scale that listepontaneous Facial Expressivity for

the six target emotions. The percentage of raters who iderVideo-Watching Situations

tified the posed emotion correctly was calculated. In a sec- ) ) ) ) )
ond round of scoring the identity of the emotions the EXPression of emotions during video clips

participant was asked to pose was disclosed to a traine@bserver ratings of expressed amusement correlated highly
rater, who then scored the intensity and the quality of allwith observer ratings of overall expressivity during the video
264 posed emotions on 100-point Likert Scales. watching situations for both groupss(> .63 andp < .01,

The imitated facial movements, both before and aftefor both groups and for all three situations). We therefore

experimenter feedback, were coded with the FACS (EkmaReport only expressivity ratings, as these ratings were ob-
& Friesen, 1978) by a certified FACS coder. The coderiagined across situations.

compared the participant’'s AU pattern with the requested

AU pattern and then gave each imitation a score from Iracjal expressivity during video clips

to 6, taking into account quality, intensity and length of the _ _ _ o _
expression. A score of 1 meantperfect imitation of the Figure 1 gives an overview of the expressivity ratings for

facial movemenand 6 meanho visible movements the video watching situations for both groups. When the
expressivity ratings for the video watching situations were

o entered in a 2<x 3 (Group X Situation) mixed ANOVA,
Intercoder Reliability significant main effects were found for grolip (1,43 =

. o . 11.66,p = .001] and situatiofF (2,86 = 4.89,p = .010]
For the videotape watching situations, the conversations an d for the Groupx Situation interactiofiF (2,86 = 5.51,

. ) 0
the posed emotions, a second trained rater rated 12% of the _ .006]. Controls had significantly higher expressivity

Isetgmeré)tsi Interctc;]der re"ab"'FV Wa;‘ cglcttrj]latec(jj as tc\(/a.trrzlorr ratings than the PD group. The situation during which par-
axlonsti (;\;vheen errS(iotrieiglvefg iyntor r?o grbS.tWI noré cipants watched a video clip together with the experi-
exception, these correlation Coetlicients ranged DEWEEN .5, o 1o had the highest mean expressivity rating. Pairwise

andl .9fSrv:/1|th ati\r?earr;o:i Z17Id1i—hel excdegtltr)irrl Wt?ns themr/atrln omparisons with Sidak’s test showed that expressivity
scale for negative emotions dispiayed during the Conversag,; o watching a video clip with the experimenter was sig-
tions. Because the correlation coefficient was only .36, th

ratings on this scale were excluded from further analysis%mcemtly higher than expressivity while watching the video

For the imitations of facial movements, a second certifiedClip with the spouse ¢ = .011). This difference was due
’ entirely to simple effects of situation for the PD group,

FACS coder scored the facial movements of 6 partidpant?‘nowever' levels for the controls were consistent across
(3PD participants and 3 controls). The intercoder agreeme%tituationé

ratio on the scores was 41% with= .274, which is consid-
ered an agreement of fair strength (Landis & Koch, 1977, a L . . . .
cited in Everitt, 1996). Furtherinspection of the data showe?umedIVe emotional reactions to video clips

that the second coder was consistently stricter in his allocaAs shown in Figure 1, while watching a video clip alone,
tion of scores (e.g., where the first coder gave a score of Ithe mean rating for feelings of amusement on the ERS was
the second coder gave a 2). The scores given by each cod&9.58 SD = 38.76) for the PD group and 77.08D =
therefore, correlated highly for each trial (Trialrl= .67,  20.92) for the control group. When they watched a video
p < .001; Trial 2,r = .71; p < .001). These correlations clip with the experimenter, the mean rating for feelings of
suggest that the first coder had scored in a consistent wagmusement was 73.2&6D = 27.69) for the PD group and
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Fig. 1. Mean facial expressivity scores for each spontaneous situation plus mean self-rated amusement for the video
watching situations. Note: VA watching clip alone; VT= watching clip together with experimenter; \tSwatching
clip together with spouse.

75.69 SD= 24.98) for the control group. When watching a versations with the spouse and with a stranger. A significant

video clip with the spouse, the mean rating was 5¢30= main effect for conversation was foupB (1,39 = 17.42,

30.68) for the PD group and 72.48[D= 25.82) forthecon- p < .001] and a Groupx Conversation interaction ap-

trol group. When amusement scores for each video clip werproached significance=(1,39 = 3.32,p = .076], with no

entered in a X 3 (GroupX Situation) mixed design AN- significant main effect for groupF (1,39 = 2.56,p=.118].

OVA, a significant main effect was found for situation During the conversation with the stranger more positive

[F(2,86 = 4.32,p=.016] and the Group Situation inter-  expression was shown than during the conversation with

action approached significanfg(2,86) = 2.92,p = .060].  the spouse. The control group showed more positive expres-

No significant main effect was found for groQip(1,43 = sion than the PD group during the conversation with the

2.58,p = .116]. Pair-wise comparisons with Sidak'sest  stranger (controlM = 49.17,SD= 17.92; PD:M = 33.16,

showed that ratings of amusement while watching the vide®@D= 20.83) but not during the conversation with the spouse

with the experimenter were significantly higher than the rat-(control: M = 18.54,SD = 18.21; PD:M = 21.58,SD =

ings in the alone condition or while watching the clip with 23.69).

the spouse. Again, this was due almost entirely to higher mean

amusement ratings for the PD participants, whereas the coi®verall facial expressivity during

trols’amusement ratings were fairly consistent across situacgnyersations

tions. In addition to amusement, most participants reported

feeling happy while watching the video clips in the variousA 2 X 2 (GroupX Conversation) ANOVA was conducted

situations. No other emotions were consistently reported. On the expressivity ratings for the conversations with the
The Se'f-report amusement ratings for both groups Corspouse and the Stranger. S|gn|f|Cant main effeCtS were found

related highly with the expressivity ratings in the video for conversatior{ F(1,39 = 22.20,p < .001] and group

watching situationsr@ varied between .38 and .58 var-  [F(1,39 = 24.59,p < .001]. The Groupx Conversation

ied between .007 and .057), except in one condition: wheffteraction was not significafi (1,39 = .030,p = .863].

participants watched a clip alone, correlations were low forThe control group showed more facial expressivity than the

both groups (PDy = .25, p = .305; control,r = .03, PD group during the conversations and both groups dis-

p=.871) played more expressivity during the conversation with the

stranger than during the conversation with the spouse (see

| i Iso Figure 1).
Spontaneous Facial Expressivity for also Figure 1)

Conversations Subjective rating of satisfaction

Expression of emotion during conversations with conversations

A 2 X 2 (GroupX Conversation) ANOVA was conducted A 2 X 2 (GroupX Conversation) mixed design ANOVA
on the extent of positive expression shown during the conwas conducted on ratings of satisfaction with the conversa-
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Table 5. Posed emotional expressions

Intensity Quality Identification
Posed emotion M SD p M SD p Correct p
Happy
PD 34.88 18.69 43.71  24.24 67.59%
Control 57.77 2138 ¥ 6192 2149 ok 81.09% *
Anger
PD 23.00 15.01 19.78 16.11 33.79%
Control 35.35 18.81 o 26.27  16.93 24.36%
Fear
PD 16.78 15.28 13.89  10.85 22.68%
Control 33.84 19.71 24.76 18.35 15.07%
Sadness
PD 16.67 9.37 20.00 13.57 63.24%
Control 26.04 13.61 o 32.15 1492 ***  52.30%
Surprise
PD 29.78 2251 31.11 25.76 52.32%
Control 53.50 19.02 *** 5446 1824 ***  79.81%  ***
Disgust
PD 19.76 17.27 18.94  19.66 28.16%
Control 4754 2169 ™ 40.69 2424 **  60.90%  ***

Note.*p < .10. **p < .05. ***p < .01 (two-tailed).

tion (IRS). No main effects were found; however, there wasPosed emotional expressions

a significant Groupx Conversation interactiof-(1,43 = ) ) _
4.28,p = .045]. PD participants rated the spouse conversal able 5 gives an overview of the mean percentage of naive
tion as less satisfactoryM = 5.32, SD = 1.42) than did raters who correctly identified each posed emotional expres-
controls M = 6.15,SD= 1.16). Ratings of satisfaction for sion, as well as the mean intensity and quality ratings by the

the conversation with the stranger were almost identical fofrained rater. Given six choices, the probability of a correct
the two groups (PDM = 6.00,SD = 1.05; control:M = identification by chance alone was 16.7%. The recognition

6.01,SD= 1.05). The correlations between the satisfaction@te for fear was not significantly better than chance for
ratings and the expressivity scores were low and nongither group; therefore, fear expressions were excluded from

significant for both groupsrg varied between-.19 and further analyses. The posed surprise and disgust expres-
.18: ps between .374 and .827). sions were identified significantly more often for the con-

trol group than for the PD group. The intensity and quality
. ratings for all posed emotions were significantly better for
Posed Expressions the control group than for the PD group, with the exception

Posed incongruent expressions of the quality rating of anger.

When asked to pose the incongruent expression of disguﬂ.n
while watching an amusing video clip, 7 PD participants
showed only amusement and no disgust, 3 displayed bothor the two imitation trials, the overall mean quality scores
disgust and amusement, 2 displayed neither, 6 displayedere calculated for the nine facial movements together. Be-
only disgust and the data for 1 PD participant were notcause of missing values (face not visible) the mean quality
available. In contrast, 3 controls showed amusement inscores could not be calculated for all participants. An AN-
stead of disgust, 3 displayed both and one displayed ne©VA for repeated measures carried out on the mean scores
ther. The data for 3 controls were not available but the resfor the two trials with group as a between-subject factor
(n=19) displayed disgust only. A chi-square test with Yatesshowed main effects for triaF (1,37 = 113.10,p < .001]
correction conducted on the eight celis2 (@roups)x 4 and group F(1,37 = 11.75,p =.002], but no significant
(possible expression combinations) design, yielded a valugteraction. The mean scores for the second trial were better
of 7.01, with an approximatg value of .075, which is just  (lower)? than those for the first trial. The control group had
under the critical value of 7.82 at= .05 level. a better overall quality score on both trials (TrialNl: =
Observer ratings of expressivity were significantly higher1.98,SD= 0.36; Trial 2:M = 1.44,SD= 0.29) compared to
for the control groupi = 55.43,SD= 13.89) compared to

the PD group M = 37'78' _SD = 16'11;t(_39) = —3.77, 2A lower score is better on the scale, which runs fromvéry good
p = .001] for the posing of incongruent disgust. imitation) to 6 (no movement

itations
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the PD group (Trial 1M = 2.48,SD = 0.46; Trial 2:M = with the experimenter and with the spouse correlated sig-
1.85,SD= 0.52). Participants with PD had particular prob- nificantly with the intensity ratings for posed anger, and the
lems with AU 4 (brow lowerer), AU 9 (nose wrinkler), AU expressivity score in the alone video watching situation cor-
10 (upper lip raiser), AU & 2 (brow raiser) and AU 6- 12  related significantly with the intensity rating for disgust.
(cheek raise plus lip corner pull) on one or both trials. Additional significant or nearly significant correlations

In order to evaluate the contribution of intensity of move- for the PD group were found between the expressivity score
ment to these results, we looked at the specific FACS codfor the stranger conversation and the intensity scores for
ing for the imitations in the first trial. All PD participants posed surprise and disgust, and the quality scores for the
had difficulty performing the requested movement with greaffirst imitation trial. In contrast, the only nearly significant
enough intensity for at least one or more of the nine movecorrelation for the control group was between the expres-
ments. Seven of the 18 PD participants (one complete datsivity score for the conversation with a stranger and the
set missing) had insufficient intensity on four or more of intensity score for posed sadness.
the movements. Of the 26 controls, 23 had insufficient in-
tens'ity on at Iea;t one moyement; however, only 1 Comrobelf—Reported Emotional Facial Expressivity
participant had difficulty with as many as four movements.

Berkeley Expressivity Questionnaire

Relationship Between Spontaneous The mean score on the BEQ (Gross & John, 1995, 1997)
and Posed Facial Expressivity was 69.39 for the PD group (range45-95,SD = 12.95,

n = 18) and 74.87 for the control group (range41-103,
To investigate the relationship between spontaneous an8D = 13.52,n = 23), with no significant difference be-
posed facial expressivity, we correlated expressivity ratingsween groups.
for the spontaneous situations with intensity ratings for the Table 7 gives the correlations between the expressivity
posed emotions, expressivity ratings for the incongruenscores for the spontaneous situations and the BEQ sum scores
expressions and quality scores for the imitations, by groupand subscale scores for both groups. In addition, for the PD
as shown in Table 6. In both groups, for the three videagroup, the expressivity during the posed incongruent dis-
watching situations, all but one expressivity rating corre-gust condition correlated significantly with the BEQ sum
lated significantly (or correlations approached signifi- score ¢ = .57, p = .018) and with the BEQ subscale-
cance) with the expressivity ratings for posed incongruenpulse Strengtlir = 57, p = .016). The correlation with the
disgust ¢s varied between .41 and .6ds varied between BEQ subscaleNegative Expressivitgpproached signifi-
.090 and .007); the exception was expressivity ratings focance ( = .42, p = .093). The BEQ subscalPositive
the PD group while watching a video with the spouse. ForExpressivitycorrelated significantly with the intensity score
the PD group, the expressivity ratings for watching a clipfor posed angerr(= .71,p = .001).

Table 6. Pearson correlations between intensity and quality ratings for the posed expressions and expressivity
ratings for the spontaneous situations

Situation Incong®.  Trial 1° Trial 2° Happy Angerr Feaf Sadness Surpris€é Disgust
Video clip
Alone
PD A41* -.18 —.42 .40 40 11 —-.01 .26 A41*
Control R Y 14 .03 .22 .07 -.01 .04 —-.11 17
Experimenter
PD RO R -.03 —-.02 .22 50 —.08 -.15 A1 .35
Control A49** -.10 —.15 .25 .01 —.08 .10 —-.12 21
Spouse
PD .23 .10 -.12 .32 40* -.37 12 .13 —.04
Control H3Fr* .07 .07 —-.02 .03 .02 .09 -.09 13
Conversation
Stranger
PD .18 —.43* —.43 .39 14 .32 12 56** .45*
Control A1 .07 A1 .34 27 -.18 .39* 21 .16
Spouse
PD .25 .29 A1 —.15 .09 .33 .07 .04 A1
Control .19 -.01 —.05 .15 .04 .07 .06 .22 .04

Note PD rangeN = 14-19; control rangé\ = 21-26.2Expressivity score for incongruent posingmean quality score for the
imitations; ¢intensity scores for the posed emotionp.< .10; **p < .05; ***p < .01 (two-tailed).
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Table 7. Pearson correlations between expressivity ratings for Post-hodesting was not feasible, as for one of the possible

the spontaneous situations and scores on the BEQ

four orders data from only one participant were available.
However, an investigation of the means showed that it was

BEQ one particular order of video clips that gave a low expres-
Sum Impulse Negative  Positive sivity score in the alone condition (which for the partici-
Situation score strength expressivity expressivity — pants with PD was always the first situation). Because there
Video clip were no other significant main effects, the order of the video
Alone clips was not taken into account for any of the analyses.
PD 37 38 23 36 Because of practical constraints half of the control par-
Control B7FR AErE 5E*H* 31 ticipants watched an amusing video clip together with the
Experimenter experimenter before watching a clip alone, whereas all other
PD TQ*Fx BEE 42% A R participants watched a video clip alone before watching
Control S4FEE - 39% 53 .32 one with the experimenter. No significant differences in
Spouse expressivity scores were found between the 13 controls who
PD Agrr A4 .27 A5* watched a video clip alone first and the 13 who watched a
Comrc." 34 24 37 22 clip alone after watching a clip together with the experi-
Conversation .
Stranger menter first.
PD -.29 —.22 -.12 -.19
Control 31 .25 .25 .19 Gender
Spouse
PD 22 03 30 20 ANOVAs with gender and group as between-subject factors
Control A41* A43** .34* 15 showed that gender did not have a significant main effect or

Note PD rangeN = 17-19; control ranghl = 21-26. < .10; **p < .05;
*** p < .01 (two-tailed).

For the controls, the correlation between the BEQ sub

interaction effect on facial behaviors in any of the situa-
tions or on the self ratings of amusement for the three video
watching situations.

Similar ANOVAs conducted on the BEQ sum scores and
subscale scores showed no overall main effect for group or

gender, but did show significant Group Gender inter-

scaleNegative Expressivitgnd the expressivity score for actions for the BEQ sum scof& (1,37) = 9.052,p = .005];

posed incongruent disgust approached significanee.40,
p =.077), and the BEQ subscdhmsitive Expressivitgor-

the subscal®egative ExpressivityF(1,37) = 5.402,p =
.026] and for the subscakositive ExpressivityF (1,37 =

related significantly with the intensity score for posed an-g 442 p = .004]. Male PD participants had lower scores on

ger (r = .48,p = .013).

IRS self-rating of expressivity

each subscale than male controls and female PD partici-
pants had higher scores than female controls.

Two 2 X 2 (Groupx Conversation) mixed design ANOVAs Age

on the self-ratings of “how expressive your face was com-

pared to how you usually are” and “how expressive yourThe influence of age on expressivity during spontaneous
face was compared to the average person” were performedituations and on quality and intensity of the voluntary ex-
No significant effects were found for the former. There wasPressions was investigated by looking at the correlation ma-
a main effect of conversation on the latter with higher rat-trices for both groups. No significant correlations were found
ings for the conversation with the strangdt € 4.31,SD=  between any of these measures and age for the PD group.
1.14) compared to the conversation with spoude<(3.69,  For the control group, however, age correlated negatively

SD = 1.26), but no significant effect of group and no With expressivity ratings during the incongruent posing of
interaction. disgust ¢ = .50, p = .015), suggesting that the older the

participants, the lower the expressivity in this situation. The
correlation for the controls between age and the overall
quality score of the imitations during the first trial was nearly
significant ¢ = .38,p = .053). The older the participants,
the less well they tended to do on the imitations; however,
One-way ANOVAs with order of video clips as an indepen- this was only the case on the first trial.

dent variable were carried out on both the expressivity scores

a_nd the self-rati_ngs <_)f amusement for the three differe_nbepression

videotape watching situations for both groups. The order in

which the video clips were shown had a significant effectTo check for the influence of depression on measures of
only on the expressivity scores for the alone video-watchingspontaneous and posed expressivity we performed mixed
situation for the PD groupF (3,18 = 5.89,p = .007]. ANOVAs with the SDS sum score as covariate. No differ-

Possible Confounding Factors

Order of presentation of video clips
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ences in the pattern of results were found by controlling fora ceiling across conditions. The expressivity of the PD group

depression in this way. while watching a video clip together with an experimenter
was closer to that of the control group than in any of the
Medication other situations.

.. . For the conversations, both groups showed higher levels
Due to the small number of participants who used anti- group 9

d ts it i ible t tablish whether th of overall expressivity and of positive expressivity while
epressants It was not possibie to establish whether eESIking with the stranger than while talking with the spouse.
was a statistically significant influence of medication use

on facial expressivity. On the basis of descriptive statisticsRatings of positive expressivity were Jower than ratings of
o overall expressivity, suggesting that expressions of a nega-
however, we do not believe they had a large effect. Th b ¥, Sugdg 9 P 9

ftect of anti-Parki dicati tacial . _t%ive valence were also shown. We could not interpret the
effect ot anti-rarkinson medications on faclal EXpressivity 4 from the negative expressivity scale, however, due to
was not possible to assess as all but 2 PD participants we

. {6w inter-rater reliability.
using them. Given that PD participants reached relatively high levels
. of expressivity while watching a video with the experi-
Non-independence of spouse data menter, and while talking to a stranger, it is possible that the
For the controls, the data of both spouses were analyzegresence of a person they wanted to please or for whom
meaning that their data were potentially not independenthey felt they needed to be expressive in order to conform,
especially for the spouse conversation. To check for thided them to voluntarily move their muscles into appropriate
possibility we correlated the expressivity scores of onefacial expressions. Wagner and Lee (1999) suggested that
spouse with the scores from the other spouse for each of tHe€e conformity to social rules might be stronger when the
spontaneous situations. All correlations were low and nofther person present in a situation is observing or is the
statistically significantis varied betweer-.05 and .33ps  €xperimenter.

varied between .312 and .931). If we accept the explanation that higher levels of expres-
sivity in these conditions were due at least in part to par-
Stranger effect ticipants’ voluntary movement of facial muscles, however,

it is difficult to explain the contradictory findings of the PD

Becau_se c_iifferentvol_unteers \_/ver_e_used f_or the stranger CORoup for posed movements. The ability to pose emotional
versation it was possmlethatln(_mwdual dlfferences of_thes_ednd nonemotional expressions was markedly impaired in
stranger_s_could have lead to dlfferencgs in expressmty iRhe PD group compared to controls, in contrast to what
the participants. A one-way ANOVA with identity of the g5 me researchers have previously suggested (e.g., Rinn,
stranger as covariate, however, revealed no significant ef1984)_ Of particular relevance were our findings that PD

fect of the stranger on the expressivity ratings. participants’ posed expressions of happiness tended to be
recognized less often than those of controls, and intensity

DISCUSSION and quality ratings of posed happiness were significantly
lower. PD participants also had difficulty imitating a smile

Link Between Experienced plus cheek raise on both imitation trials. These findings

suggest that it is unlikely that PD participants would have
been able to intentionally increase their smiling. A more
As expected, people with PD showed less spontaneous féikely explanation, therefore, may be that the increased lev-
cial expressivity than healthy controls, consistent with priorels of experienced emotions in the presence of an attentive
research. Nevertheless, facial expressivity during the videand friendly person (e.g., feelings of amusement in the
watching situations mirrored self-ratings of amusement, folpresence of the experimenter while watching the video)
both groups. The relationship between measures of faciabrew out” greater levels of expressivity for the PD partici-
expressivity and self-ratings of emotions for the PD partici-pants, as will be discussed in more detail under treatment
pants suggest that despite reduced overall expressivity, theplications.

fundamental link between expression and feelings can still

be found, at least in situations similar to the video-watching
conditions. The findings, however, might be restricted to
people with mildly to moderately severe PD.

and Expressed Emotion

Effects of PD on Voluntary
Facial Expressions

The impairments of voluntary facial expression for PD par-
ticipants were not limited to their difficulties with smiling
and cheek raises. The posed expressions of surprise and
Main effects on expressivity were found for situation (re- disgust were not as easily recognized in PD participants as
flecting differences in social context), for the video watch-they were in controls. Further, the intensity ratings for all
ing conditions and for the conversations. For video watchingsix posed emotional expressions and the quality ratings for
these effects of social context were greater for the PD parall posed emotional expressions except anger were signifi-
ticipants than for the controls, who seemed to have reachecantly lower for PD participants compared to the controls.

Influence of Social Context
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It was not the case that quality scores of participants witithe movements they did make. With posed emotional ex-
PD for anger were high; rather those of the controls wergressions they again showed reduced intensity, but also ap-
low. Neither group could pose a recognizable expressiopeared to have problems with the control of the movements,
of fear. which affected the quality and recognition rate for the move-
The PD group also had significantly worse overall qual-ments. From observations it was clear that many PD par-
ity scores than controls for other posed imitation trials. Participants, but not controls, tended to make several short
ticular problems with raising the eyebrows (AU+12) and  movement attempts before displaying the full extent of the
raising the upper lip (AU 10) were consistent with difficul- expression for both posed emotions and imitated move-
ties we have found previously (Simons et al., 2003a). Ad-ments. These observations are consistent with other motor
ditionally, many PD participants found it difficult to mask impairments found in PD, such as problems with handwrit-
spontaneous expressions of amusement with a disgusteéayg, in which movements can become smaller than normal
expression. In our previous study we showed that peopleand non-ballistic in character, so that the person with PD
with PD had difficulty masking a negative facial expressionmakes more (small) movements to compensate (Smith &
with a positive expression (Simons et al., 2003a); the preseritucetola, 1995). If we assume a strict dichotomy between
results suggest that such masking is disturbed in PD indeposed movements performeié the cortical motor system,
pendent of valence. and spontaneous movements perfornaedthe extrapyra-
Our data showing reduced recognition rates of posed dignidal motor system, we could conclude that the cortical
gust expressions and posed incongruent disgust expresiotor system must also be affected in many people with
sions, along with difficulties imitating AU 10 (upper lip PD. Another possibility, however, is that posing facial ex-
raise) in people with PD are particularly interesting in light pressions in the manner we (and previous researchers) have
of research suggesting that the basal ganglia are involvekquested, requires input from both the cortical and the ex-
with the emotion of disgust (Calder et al., 2003). For in-trapyramidal motor systems in order for the movements to
stance, people with Huntington’s disease, a genetic disorddre performed fluently. If so, damage to the extrapyramidal
that affects the striatal regions of the basal ganglia, showystem would lead to impairments of posed expressions as
impairment in the recognition of the disgust expression (Grayell as spontaneous expressions. The fact that most con-
et al., 1997). Our data suggest the involvement of the basatols appeared to perform the posed emotion tasks and most
ganglia in theproductionof disgust expressions as well.  of the imitated movement tasks in a “ballistic” manner sup-
ports this notion.
This idea is also consistent with Buck’s (1984) distinc-
Relationship Between Spontaneous tion between spontaneous expressivity on one hand and
and Posed Facial Expressivity three different types of voluntary expressions on the other:
(1) voluntary expression initiation based on the activation
When the spontaneous expressivity ratings, intensity scoresf midbrain mechanisms by a motivatiofi@motional state
for posed emotions and quality scores for imitated facialwhen you imagine yourself experiencing the emotion);
movements were correlated for each group, various largé) voluntary expression initiation based on direct influ-
and significant correlations were found, especially betweernces upon midbrain mechanisms; and (3) voluntary ex-
the expressivity score for the incongruent posed reaction tpression formation analogous to the construction of verbal
a video clip and spontaneous reactions to video clips. Thesexpression (putting the different elements of the expres-
results are consistent with previous studies in healthy parsion together). In the current study it is likely that at least
ticipants, which found a positive relationship between sponsome of the posed expressions were attempted using direct
taneous facial expressivity and voluntary facial expressivityactivation of midbrain mechanisms, as participants in both
(Berenbaum & Rotter, 1992; Friedman et al., 1980; Tuckegroups took very little time to start trying to show the
& Riggio, 1988; Zuckerman et al., 1976). The fact that bothrequested emotional expression. PD participants, however,
spontaneous and posed facial expressivity were impaired ithen appeared to resort to “voluntary expression forma-
PD might also indicate such a relationship. This possibilitytion” when initial attempts failed. Studies of people with
is explored in greater detail in the next section. PD, including the present study, have not measured or
manipulated the use of particular strategies that partici-
pants used, so it is difficult to compare the results. Never-

Differences Between Impairments of theless, our data on posed emotional expressions are similar
Spontaneous and Voluntary Facial to those of Jacobs et al. (1995) who found that PD partici-
Expressivity in Parkinson’s Disease pants’ expressions were less easily recognized and of lower

intensity than those of controls. Jacobs et al. did not in-
The nature of the impairment of posed facial expressivity include a nonemotional expression task, but our findings
PD appeared to be somewhat different from the impairmenthat PD participants had difficulty making nonemotional
of spontaneous facial expressivity. While watching videofacial movements suggest that the primary problem is mo-
clips and talking to another person, PD participants showetbric rather than emotional. Further research is needed to
less facial expression than controls and reduced intensity aflarify this issue.
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Self-Report Measures of Expressivity Limitations of Stimuli and

. _ Self-Report Scales
We found several strong correlations between judges’ mea-

sures of spontaneous expressivity and self-ratings of globa\lthough self-ratings of amusement during the video clips
facial expressivity as measured by the BEQ. Similar to Gros¥ere slightly lower for the PD participants than for con-
and John (1997), we found a significant relationship bedrols, both while watching with the spouse and while watch-
tween expressivity shown while watching a video and thdng alone, we do not believe this to be the result of a general
overall BEQ score. The BEQ seems to be a less valid prereduction in the experience of emotions in PD participants.
dictor of expressivity in more naturalistic situations, how- On the basis of comments made by the participants we
ever, as only one of the conversation expressivity scoreBelieve that certain individuals of the somewhat older PD
correlated significantly with the BEQ. The comparison of population simply did not enjoy our video clip(s) as much
IRS expressivity ratings showed that PD participants dicgs controls did. The clips were piloted in a younger popu-
not perceive themselves to be less expressive than tHation than the actual experimental population and although
controls. the clips worked very well for these pilot samples, they
might not have been as effective for some of the older
participants.

In addition, there are inherent difficulties in the use of
self-report scales for experienced emotion. Some people

Although we tried to assure that only persons with idio-may have more difficulty than others in identifying how
pathic PD took part in the study, it is possible that somethey are feeling, or in using the scales to rate those feelings.
people in fact suffered from another, similar condition. Further, participants in our study might have felt experi-
Some research suggests that an accuracy of 90% may peental demands to report “amusement” as that was obvi-
the highest that can be expected when diagnosing ppously the emotion the experimenters wanted to induce.
(Hughes et al., 2001) and misdiagnosis is therefore possi-

ble. Further, when we were selecting our participants, w o

used the MMSE to screen for dementia. The use of thjreatment Implications
MMSE might be problematic with people with PD be- The present findings have important implications for treat-
cause some of the tasks are relatively difficult to performment of PD. First, because expressivity in PD, while re-
by people with motor impairments (e.g., the drawing task).duced, appears to still be tied to emotional experience, it
None of the participants in our study was a ‘borderline’ may be possible for family members, friends, and carers to
case, however, so we are confident that cognitive functionlearn to identify those expressivity cues that are still present
ing was sufficiently intact in all our participants to have in people with PD, rather than focusing on the usual cues
produced valid results. that they may have relied on in the past.

Possible confounding effects of age, gender, and depres- Second, if the ability to pose expressions is affected, it
sion were ruled out by statistical analysis, with the excepwould be difficult for people with PD to learn to compen-
tion of gender effects on BEQ scores, which were differentsate for reduced spontaneous expressivity by voluntarily
for the PD and control group. (It is important to note, how- making those expressions. It might, however, be beneficial
ever, that there were only five female PD participants.) Furif people with PD were able to increase their awareness of
ther research on possible effects of antidepressants and aritieir lack of facial expressivity. Our data suggested that not
Parkinson medication is needed as we did not systematicallgll PD participants were aware of the extent of the impair-
control for these variables. ment of their facial expression. Awareness of this lack of

Despite the overall group differences, there was concommunicatiorvia the face might prompt them to learn to
siderable variance within each group, not only with regarduse alternative communicative channels such as the voice,
to overall levels of expressivity for individuals, but also or when the voice is monotone, by stating what they are
for how each individual's expressivity scores varied acrosdeeling.
experimental situations. In addition, our PD partici- Third, it appears that certain people or certain situations
pants had mild to moderate PD and our results might noare able to draw out higher levels of expressivity in people
generalize to people with severe PD. Smith et al. (1996with PD. As noted, interacting with an unfamiliar but atten-
reported differences in facial expressivity between peodive personinour study seems to have had this effect. In con-
ple with mild PD and those with moderate PD, suggestirast, interacting with a very familiar person seems to reduce
ing that expression does progressively decline. Due t@xpressivity, as our findings (for both groups) from the spouse
the small number of participants for each stage, such aonversation suggest. If spouses of people with PD were aware
comparison was not possible for our present study. Moref this tendency, they might be able to help their PD spouse
research is needed to establish how PD symptoms influby becoming more animated and interactive. This factor could
ence facial expression and how the impairments in bottbe beneficial in therapeutic contexts as well, for example, if
posed and spontaneous expression change as the dise®&i& carers or therapists could learn to draw out the expres-
progresses. sivity in the people they are caring for or working with by

Confounding Factors

https://doi.org/10.1017/5135561770410413X Published online by Cambridge University Press


https://doi.org/10.1017/S135561770410413X

534 G. Simons et al.

being very expressive themselves. Research exploring these (1980). Understanding and assessing nonverbal expressive-
possibilities is clearly needed. ness: The Affective Communication Tedournal of Person-

In sum, our results suggest that although most people ality and Social Psycholog9, 333-351.
with PD have reduced spontaneous facial expressions, theftay, .M., Young, A.W., Barker, W.A., Curtis, A., & Gibson, D.
overall level of expressivity is still tied to emotional expe- ~ (1997)- Impaired recognition of disgust in Huntington's dis-
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