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Background: Nonverbal communication is a critical fea-
ture of successful social interaction and interpersonal
rapport. Social exclusion is a feature of schizophrenia.
This experimental study investigated if the undisclosed
presence of a patient with schizophrenia in interaction
changes nonverbal communication (ie, speaker gesture
and listener nodding). Method: 3D motion-capture tech-
niques recorded 20 patient (1 patient, 2 healthy partici-
pants) and 20 control (3 healthy participants) interactions.
Participants rated their experience of rapport with each
interacting partner. Patients’ symptoms, social cognition,
and executive functioning were assessed. Four hypotheses
were tested: (1) Compared to controls, patients display
less speaking gestures and listener nods. (2) Patients’
increased symptom severity and poorer social cognition
are associated with patients’ reduced gesture and nods. (3)
Patients’ partners compensate for patients’ reduced non-
verbal behavior by gesturing more when speaking and nod-
ding more when listening. (4) Patients’ reduced nonverbal
behavior, increased symptom severity, and poorer social
cognition are associated with others experiencing poorer
rapport with the patient. Results: Patients gestured less
when speaking. Patients with more negative symptoms
nodded less as listeners, while their partners appeared to
compensate by gesturing more as speakers. Patients with
more negative symptoms also gestured more when speak-
ing, which, alongside increased negative symptoms and
poorer social cognition, was associated with others expe-
riencing poorer patient rapport. Conclusions: Patients’
symptoms are associated with the nonverbal behavior of
patients and their partners. Patients’ increased negative
symptoms and gesture use are associated with poorer
interpersonal rapport. This study provides specific evi-
dence about how negative symptoms impact patients’
social interactions.

Key words. schizophrenia/nonverbal communication/rap-
port/symptoms/social exclusion

Introduction

Schizophrenia affects approximately 1% of the popu-
lation.! An important feature of this disorder is social
exclusion. Patients with a diagnosis of schizophrenia
have smaller social networks and less satisfactory inter-
personal relationships than healthy people or patients
with other psychiatric disorders.> Recent statistics sug-
gest that at best 15% of patients are in employment in
the United Kingdom,?® far lower than any other group
of disabled people.* These factors all adversely affect
prognosis.

There is a range of, not mutually exclusive, factors that
potentially contribute to patients’ social exclusion. For
example, bizarre behavior eliciting fear in others, lack of
social motivation on the part of the patient, difficulties in
interaction arising from different experiences of reality,
stigma, and patients’ social functioning deficits. Two of
these causes in particular have received much attention:
(1) that it is driven by social functioning deficits intrinsic
to the disorder and (ii) that it is due to stigmatization by
others with knowledge of patients’ diagnosis. Research
on possible deficits in social function typically focuses
on “offline” tests of social cognition such as the ability
to discriminate facial expressions in pictures, attribute
emotional states to the protagonists in short narratives,
and infer intentions in abstract problem solving con-
texts.’ Research on stigma traditionally focuses on the
effect of explicitly labeling people as “mentally ill” or
“schizophrenic” on the attitudes of others toward them.
These attitudinal data are typically gathered using post-
facto interview or questionnaire methods.®’
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These approaches to understanding social exclusion
focus on the assessment of offline social abilities and
attitudes. However, the primary locus of these effects
is in “online” social interactions. Patients’ behavior
during interactions may be another reason for their
social exclusion. Although patients may overtly dis-
play bizarre behavior, even in the absence of such overt
signs more subtle behavioral anomalies may influence
patients’ social inclusion. The phrase “praecox feeling”
was part of the working language of early psychiatrists,
describing the intuitive feeling of a lack of rapport or
connection with the schizophrenia patient.® Rumke
suggested that this feeling was based on the nonver-
bal features of patients (ie, motor behavior and facial
expressions) and could be determined in the absence
of any verbal indicators.® Live conversation involves a
complex choreography of speech and nonverbal cues
such as nodding, gesture, posture, and body move-
ments that help to define the following: who is talking
to whom, who will speak next, the structure, meaning
and social force of what is being said, and each par-
ticipant’s level of understanding and alignment with
their conversational partners.’ Effective conversation
depends on the close moment-to-moment coordination
of these nonverbal cues between interacting partners.’
This has been associated with greater interpersonal
rapport in naturally occurring'® and experimental set-
tings" and greater therapeutic relationship in clinical
settings.?

A number of ethological studies have assessed the
nonverbal behavior of patients’ 2-way interactions
with clinically trained partners (eg, a psychiatrist) in
a treatment context. They report an overall reduction
in patients’ nonverbal behavior. Prosocial expressions
of facial affect,’” head movement, body movement, eye
gaze, and gesture appear to be particularly reduced.!>*
The association between patients’ nonverbal communi-
cation and their symptoms has been mixed, with some
studies reporting no association' and others reporting a
greater nonverbal reduction in patients with more nega-
tive symptoms."?

If nonverbal communication is crucial to interac-
tional success and is reduced in patients’ interactions,
this may impact on the success of their interactions
with others. Interaction adaptation theory suggests that
anomalies in the behavior of one individual results in
compensatory behavior being displayed by others.'
Thus, patients’ unusual nonverbal behavior will be vis-
ible in the compensatory behavior of their interacting
partners. Few studies have investigated the impact of
the patient on the behavior of others. The studies that
have, focused on clinical interactions and found that cli-
nicians appear to also reduce their nonverbal behavior
rather than compensate." Perhaps, this is a feature of
the therapeutic nature of the interaction, and different
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patterns might arise in first interactions with unfamiliar
others outside of a clinical context.

Developing a fuller understanding of social exclu-
sion and possible routes for addressing it depends on
obtaining a more accurate picture how this is realized
in patients’ online interactions. This study aimed to
achieve this by investigating nonverbal communication
during patients’ interactions with those unfamiliar to
them and unaware of their diagnosis. It focused on 2
central nonverbal behaviors: (i) speaker gesture, used to
secure the attention and engagement of listeners,'™® and
(i1) listener nodding, used to demonstrate understand-
ing and provide nonverbal feedback to the speaker.”
The present study analyzed the pattern of these non-
verbal behaviors in small group discussion because
they are more typical of the conversations encountered
in daily life and in patients’ clinical encounters.?®?!
In multiparty interactions nonverbal communication
becomes increasingly important. In a 3-person interac-
tion, each person needs to monitor not only their own
nonverbal actions and reactions with respect to 2 other
people but also 2 other people monitoring each other.
Thus, the ability to read and interpret nonverbal cues
from multiple participants becomes critical for regula-
tion of the interaction.

The following hypotheses will be addressed:

1. Compared with controls, patients display less speak-
ing gestures and listener nods.

2. Patients’ increased symptom severity and poorer
social cognition are associated with patients’ reduced
gesture and nods.

3. Patients’ partners compensate for patients’ reduced
nonverbal behavior by gesturing more when speaking
and nodding more when listening.

4. Patients’ reduced nonverbal behaviors, increased
symptom severity, and poorer social cognition are
associated with others experiencing poorer rapport
with the patient.

Method

This experimental study compared 3-way interaction in
2 conditions: (i) a patient condition, involving 1 patient
with a diagnosis of schizophrenia and 2 healthy partici-
pants (ie, patients’ partners) and (ii) a control condition,
involving 3 healthy participants (ie, controls).

Sample

Twenty patients with a diagnosis of schizophrenia (6
male, 14 female) and 100 nonpsychiatric healthy partic-
ipants, 40 in the patient condition (21 male, 19 female)
and 60 in the control condition (34 male, 26 female)
participated in the study. All procedures were approved
by a NHS Research Ethics Committee (07/H0711/90).
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All participants gave written informed consent. Patients
were recruited at routine psychiatric outpatient clinics,
on the basis of a clinical diagnosis of schizophrenia.
Of all patients approached, 25% agreed to participate.
Diagnosis was confirmed using the Structured Clinical
Interview for Diagnostic symptoms.? All patients were
categorized as paranoid subtype. Patients presenting
with motor side effects from antipsychotic medication
(eg, muscle stiffness and involuntary muscle spasms)
were excluded from the study based on clinicians’
assessment. Nonfluent English speakers were also
excluded. Dosage of antipsychotic medication was con-
verted into chlorpromazine equivalents (CPZE mg/day)
according to the standard formula suggested by Woods
(2003).>* Three patients were medication free at the time
of the study, and the remaining 17 were taking typi-
cal (2 patients) or atypical (15 patients) antipsychotic
medication.

Nonpsychiatric healthy participants were recruited
through advertising on local community Web sites. Of
those who responded to the advertisement, 40% par-
ticipated. Participants with a diagnosis of psychosis
or affective disorders in themselves or any first-degree
relatives, and those who were not fluent English speak-
ers were excluded. Participants within each group had
not met prior to the study. Healthy participants were
informed that the study was an investigation of social
interaction; they were not aware that there was a psy-
chiatric patient present. All interactions were conducted
outside of a psychiatric department (ie, in a nonmedical
university department).

Clinical Assessment

Patients’ diagnosis of schizophrenia, paranoid subtype
was confirmed using the structured clinical interview for
diagnostic symptoms (SCID-IV).?* The positive and nega-
tive syndrome scale for schizophrenia (PANSS)?> assessed
patients’ positive, negative, and general symptoms.

Cognitive Assessments

The Brixton spatial anticipation test (BSAT) and the
Hayling sentence completion test (HSCT) assessed par-
ticipants executive functioning.?* The BSAT assessed
participants’ ability to detect, follow, and adapt to
changing patterns. The HSCT assessed participants’
ability to generate or suppress an appropriate response.
The Standard Progressive Matrices of Raven? was
administered to participants to assess nonverbal intel-
ligence quotient (IQ). The profile of nonverbal sensitiv-
ity (PONS) test, “the face and body PONS” evaluated
patients’ social cognition.?

Rapport

Each participant rated the level of rapport or connection
they felt with each interacting partner on a 10-point scale,
with a higher score indicating stronger rapport.”

Procedure

Interactions were recorded in a human interaction
laboratory fitted with an optical-based Vicon motion-
capture system, consisting of 12 infrared cameras
and Vicon iQ software. Participants wore a top and
a cap with 27 reflective markers attached (figure 1).
Cameras detected the markers at 60 frames per sec-
ond, resulting in a highly accurate 3D representation
of participants’ movements over time (figure 1). After
participants were seated, participants were instructed
to discuss a moral dilemma called the Balloon Task
(described elsewhere).’® Participants were interviewed
after the interaction to complete the rapport ques-
tionnaire, to complete the cognitive assessments,
and to briefly discuss their experience of the task.
ML administered the PANSS and had a high inter-
rater reliability score with her trainer RM (Cohen’s
Kappa = 0.75).

Fig. 1. 2D image of 3-way interaction (with participants wearing the reflective markers) and the wire-frame representation in 3D.
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Identification of Speaker and Listener

This analysis focused on the active speaker-listener pair
in the 3-way interaction. At all points during each inter-
action, the speaker was hand coded from 2D videos using
ELAN annotational software.’' The listener was deter-
mined by the speakers’ head orientation, on a frame-
by-frame basis, using Python software.?> Speakers’ head
orientation was calculated using the coordinates of their
4 head markers. Head orientation was compared with the
centre line, falling between the other 2 participants. If
the head orientation was greater than 2° from the centre
line, the participant the speaker was orientated toward
was identified as the listener. This procedure has been
used successfully in previous studies to index listener
role in 3-way interactions.’> Frames with speaker head
orientations falling less than 2° from the centre line were
excluded from the analysis eliminating frames, where the
listener identity was ambiguous (15% of the data).

Nodding

The change in vertical axis head movement per frame,
in millimeters, was calculated for each participant. The
mean rate of vertical axis head movement (mm/frame)
was calculated for each individual. Based on previous
research,® a head nod was defined as a vertical movement
at a speed >0.3 mm/frame, with 7 frames between the top
and bottom of the nod. Python software*? identified all
head movements falling within this range as nods. This
measure was consistent across all participants to allow for
direct comparison across participant types. Percentage of
nodding in the role of listener was calculated individually.

Gesture

Unlike head nods, hand gestures may occur in any direc-
tion. Therefore, change in any direction of the fastest
moving hand marker was coded frame-by-frame. The
mean rate of hand movement (mm/frame) was calcu-
lated for each individual. Hand movements at speeds >1
SD from the mean individual hand movement rate (mm/
frame) were defined as a gesture.’? Percentage of gesture
produced when speaking was calculated individually.

Statistical Analysis

Statistical analyses were conducted using SPSS Version
19 (Copyright SPSS Inc, 2010). Patient and healthy par-
ticipants’ socio-demographic characteristics (age and
age leaving education) and their performance on assess-
ments of 1Q, executive functioning, and social cognition
were compared using an independent samples 7 test.
Distribution of gender was compared between partici-
pants in the patient condition (ie, patients and their healthy
participant partners), and participants in the control con-
dition (ie, controls) using a Chi square test.

Due to the potential correlations between interact-
ing partners within a triadic group, all analyses of

Nonverbal Communication in Patients With Schizophrenia

nonverbal behavior and rapport were performed using
generalized estimating equations (GEE), which cluster
participants by the triadic group they belong to using
an exchangeable correlation matrix. This accounts for
any within-group interrelatedness between interacting
partners. Gamma distributions were used to account
for the data distribution. In each model, variables were
adjusted for by including them as covariates (continu-
ous variables) or factors (categorical variables).

In order to identify if patients differed in their rate
of movement, GEE models compared head movement
rate (model 1) and hand movement rate (model 2) (mm/
frame) between participant types (ie, patients, patients’
partners, and controls), adjusting for participants’ age
and gender.

Differences between participant types (ie, patients,
patients’ partners, and controls) in the percentage of
time speaking (model 3), listener nodding (model 4),
and speaker gesture (model 5) was investigated using 3
separate GEE models, adjusting for participants’ age,
gender, and executive functioning. Executive function-
ing was adjusted for in the analysis to account for the
potential cognitive demands of completing the task.

The interrelationships between patients’ clinical char-
acteristics (ie, symptoms [PANSS], duration of illness
[in years], antipsychotic medication dose [in CPZE])
and social cognition (PONS) were assessed on a bivari-
ate level. Two GEE models assessed the relationship
between patients’ symptoms (PANSS) and social cogni-
tion (PONS) with their listener nodding (model 7) and
their speaking gesture (model 8). Patients’ medication
dose (in CPZE) and duration of illness (in years) were
adjusted for in these analyses. Two GEE models assessed
the relationship between patients’ symptoms (PANSS)
and social cognition (PONS) and their partners’ listener
nodding (model 9) and speaking gesture (model 10).

The mean rapport score participants received from
their interacting partners was compared between par-
ticipant types using a GEE analysis adjusting for age
and gender (model 6). The relationship between the rap-
port score patients received from their interacting part-
ners and their symptoms (PANSS), nonverbal behavior
(ie, listener nodding and speaker gesture) and social
cognition (PONS) was explored using a GEE analysis
adjusting for antipsychotic medication dose (CPZE) and
duration of illness (in years) (model 11).

Results

Interactions lasted on average Smin 24 s (SD = 1 min 55 s).
The distribution of gender in the patient 3-way condi-
tions (female = 46.7%) and control 3-way conditions
(female = 56.7%) did not significantly differ (X (1) = 1.20,
P = .27). Patients’ clinical characteristics are displayed
in table 1. Three patients were medication free; of those
taking medication, their mean antipsychotic medication
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Table 1. Patients’ Clinical Information

Variables Min Max M SD
Years diagnosed 2 46 15.00 10.26
Number of previous 0 20 3.85 5.01
admissions

Previous admissions (weeks) 0 60 19.59 18.45
Medication dose (CPZE) 0 400 167.87 109.29
(mg/day)

PANSS positive 7 37 15.80 6.76
PANSS negative 7 19 9.95 3.36
PANSS general 16 59 28.41 10.42

dose fell within the low dose range (CPZE = 50-200 mg/
day).**

Participants’ socio-demographic characteristics and
scores on assessments of 1Q, executive functioning, and
social cognition are displayed in table 2. Patients were
significantly older than healthy participants (P < .01) and
displayed poorer performance on assessments of executive
functioning (P < .01) and social cognition (P < .01). Patients
did not differ from healthy participants on 1Q (P = .75).

Participants’ head movement rate (model 1), hand
movement rate (model 2), time speaking (model 3), lis-
tener nodding (model 4), and speaking gesture (model
5) are displayed in table 3. Patients did not differ from
controls on head (P = .83) or hand (P = .59) movement
rate. However, male participants had a greater rate of
head movement than female participants (P = .01).
Compared with control participants, patients spoke less
(P =.02) and gestured less when speaking (P < .03), while
their healthy participant partners spoke more (P = .05).

On a bivariate level, patients’ social cognitive scores
were not associated with their clinical characteristics.
Patients’ higher general symptoms were significantly
associated with higher positive symptoms (p[20] = 0.71,
P < .01) and higher antipsychotic medication dose
(p[20] = 0.48, P = .03). Because such patients’ general
symptom scores were not included in the GEE analyses,
no other significant relationships were identified.

The relationships between nonverbal communication
and patients’ symptoms and social cognition are dis-
played in table 4. Patients with more negative symptoms
nodded less when listening and gestured more when

speaking. Patients with more positive symptoms nodded
more when listening. Patients’ partners displayed less
listener nodding when patients were more symptomatic
(ie, positive or negative symptoms). Patients’ partners’
increased speaking gesture was associated with patients
having more negative symptoms. Patients’ social
cognition was not associated with nonverbal behaviors
displayed by patients or their partners.

Rapport score did not significantly differ between
participant types (table 3, model 6). In the postinterac-
tion interview with the researcher, healthy participants
did not report anything unusual about the patient, nor
did they differentiate between the patient and the other
healthy participant they were interacting with. Others
experiencing poorer rapport with the patient was associ-
ated with patients gesturing more when speaking, hav-
ing more negative symptoms, fewer positive symptoms,
and poorer social cognition (table 4, model 11).

Discussion

This study has 3 main findings. First, patients speak less
and make less use of gesture when speaking. Second,
patients’ symptoms were associated with the nonver-
bal behavior of patients and their interacting partners.
Specifically, patients’ increased negative symptoms were
associated with patients and their partners nodding
less when listening and gesturing more when speaking.
Patients with more positive symptoms displayed more
listener nodding, while their partners displayed less.
Third, patients’ increased speaking gesture was associ-
ated with others experiencing poorer rapport with the
patient. Patients’ increased negative symptoms, reduced
positive symptoms, and poorer social cognition were
also associated with others experiencing poorer rapport
with the patient.

Patients were distinguishable from controls by their
reduced speaking gesture. This suggests that patients
use fewer nonverbal cues to gain and maintain the atten-
tion of their listeners and add clarity or emphasis to
their speech.”® This was seen in the absence of an over-
all reduction in patients’ rate of movement (mm/frame),
which is consistent with findings of ethological studies

Table 2. Participants’ Socio-Demographic and Cognitive Characteristics

Patients (n = 20)

Healthy Participants (n = 100)

Variables M SD M SD T df P

Age 41.50 8.64 31.10 9.60 —4.51 119 <.01
Age leaving education 19.37 3.78 21.10 5.60 1.29 119 .19
1Q 46.67 3.09 45.89 1.30 -0.26 119 5
Executive functioning: spatial 3.07 0.51 5.10 0.22 3.65 119 <.01
Executive functioning: verbal 3.79 0.43 491 0.18 2.52 119 <.01
Social cognition: PONS 26.28 2.97 28.11 24.35 2.94 118 <.01
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Table 3. Time Speaking, Nonverbal Behavior and Rapport by Participant Type

95% CI

Model n M SD SE Lower Upper  Chi? df P
1. Head movement rate (mm/frame)

Patients 20 0.22 0.03 —-0.026 0.12 —-0.260 0.207 0.05 1 .83

Patients’ partners 40 0.26 0.02 0.132 0.10 —0.061 0.327 1.82 1 18

Controls 60 0.22 0.02 — — — — —

Gender male 62 0.26 0.02 0.226 0.09 0.047 0.404 6.13 1 01

Gender female 58 0.21 0.02 — — — — — —
2. Hand movement rate (mm/frame)

Patients 20 1.01 0.15 —0.084 0.16 -0.399 0.230 0.28 1 .59

Patients’ partners 40 1.31 0.09 0.186 0.12 —0.042 0.419 2.54 1 A1

Controls 60 1.09 0.11 — — — — — —
3. Time speaking (%)

Patients 20 25.64 12.64 -0.262 0.11 —-0.478 —-0.047 5.68 1 .02

Patients’ partners 40 37.18 12.86 0.109 0.04 0.035 0.184 8.28 <.01

Controls 60 33.33 12.68 — — — — — —
4. Nodding as listener (%)

Patients 20 12.49 9.32 —0.042 0.23 —-0.501 0.417 0.03 1 .86

Patients’ partners 40 13.13 7.32 0.243 0.19 —-0.128 0.614 1.65 1 19

Controls 60 16.55 9.21 — — — —
5. Gesture as speaker (%)

Patients 20 12.08 10.96 —0.505 0.24 -0.976 —0.035 443 1 03

Patients’ partners 40 16.07 14.80 —-0.194 0.14 -0.472 0.084 1.87 1 17

Controls 60 12.59 12.43 — — — —
6. Rapport

Patients 20 6.21 2.31 —-0.004 -0.19 0.186 0.001 0.00 1 96

Patients’ partners 40 7.18 1.32 0.085 -0.03 0.195 2.305 2.51 1 11

Controls 60 6.68 1.22 — — — — —

Model 1. Goodness of fit QICC = 32.51
Model 2. Goodness of fit QICC = 51.68
Model 3. Goodness of fit QICC = 26.38
Model 4. Goodness of fit QICC = 123.66
Model 5. Goodness of fit QICC = 64.14
Model 6. Goodness of fit QICC = 12.62

in clinical setting,® although the methods of coding ges-
ture differ significantly.

Patients” nonverbal expression was associated with
their symptom profile. Patients with more positive symp-
toms used more nonverbal behaviors used to demon-
strate understanding and feedback to their speaking
partner. Their partners appear to compensate for this
by providing less of these cues when they are listening.
Patients with more negative symptoms displayed less
nodding when listening, thus providing fewer indicators
of their understanding to their speaking partner. Their
partners appear to respond to this by gesturing more
when speaking. Studies in nonclinical populations have
found that speakers use more gesture when conversation
is problematic (eg, when the speaker feels that the listener
is not attending to or understanding their speech).® In
the current study, patients’ partners may be responding
to a perceived difficulty with patients’ attentiveness or
comprehension of their speech by gesturing more to gain
their attention or aid comprehension of their verbal mes-
sage. Patients in the current study had only mild negative

symptoms. Hence, it would appear that, even when nega-
tive symptoms are mild, others, who are unaware of the
patient’s diagnosis, are responding to the behavioral
manifestations of these symptoms.

Patients with more negative symptoms also gestured
more when speaking. This finding could be accounted
for by a number of explanations. First, the motion-based
methods used to detect gesture may also be detecting
additional movements such as scratching or displace-
ment behaviors and movements that would be classi-
fied as a gesture in observational analysis (eg, McNeill,
1992).3¢ Although all detected hand movements may
be communicative, their functional meaning may dif-
fer, with scratching or displacement behaviors possibly
conveying anxiety.’” Observational analysis, identifying
the form of patients” hand movements with their speech,
would be required to see if this is the case. A second
explanation is that patients may be increasing their use
of gesture while speaking in response to the reduced
nonverbal feedback being displayed by their listen-
ing partners. Thus, it is unclear if patients’ increased

1155

6102 YoJBlN 20 U0 1s8nB Aq 2/ ¥261/0G1 L/S/6EA0BISAe-0 B/ US| INEIUSIYA0ZIYOS/WO0D"dNO" OIS PEOE//:SARY WO} PAPEOUMOQ



M. Lavelle et al

Table 4. Relationship Between Patients’ Clinical Features, Nonverbal Behavior and Rapport

95% CI
Model ¥ SE Lower Upper Chi? df P
7. Patients’ listener nodding
PANSS negative -0.276 0.05 —-0.370 -0.183 33.61 1 <.01
PANSS positive 0.117 0.04 0.030 0.205 6.86 1 <.01
8. Patients’ speaking gesture
PANSS negative 0.126 0.05 0.031 0.221 6.71 1 .01
9. Patients’ partners’ listener nodding
PANSS positive —-0.036 0.01 —-0.057 -0.015 11.44 1 <.01
PANSS negative -0.070 0.04 —-0.140 —-0.001 3.92 1 .04
10. Patients’ partners’ speaking gesture
PANSS negative 0.081 0.02 0.037 0.125 12.95 1 <.01
11. Others’ experience of rapport with the patient
Patients’ speaking gesture —-0.065 0.01 -0.079 -0.052 86.61 1 <.01
PANSS positive 0.053 0.01 0.040 0.067 58.43 1 <.01
PANSS negative —-0.081 0.02 -0.124 —0.038 13.46 1 <.01
Social cognition 0.027 0.01 0.011 0.054 3.92 1 .05

Model 7. Goodness of fit QICC = 26.29
Model 8. Goodness of fit QICC = 17.30
Model 9. Goodness of fit QICC = 34.41
Model 10. Goodness of fit QICC = 26.70
Model 11. Goodness of fit QICC = 10.19

speaking gesture is inappropriate, or a response to the
reduced feedback of their interacting partners. Patients’
increased speaking gesture was significantly associated
with others experiencing poorer rapport with the patient
during the interaction. This finding highlights patients’
gesture use as a possible indicator of the interpersonal
relationships within the interaction. Nonverbal move-
ments are highly coordinated with the temporal features
of speech.®® Previous studies have shown that reduced
coordination between speech and gesture is problematic
and distracting for the listener.* Furthermore, coordina-
tion of nonverbal behavior is associated with rapport.'
Perhaps patients’ speaking gestures are less coordinated
with their speech, which impacts on others’ experience of
rapport with them.

Although patients’ poorer social cognition was not
associated with speaking gesture or listener nodding, it
was associated with others experiencing less rapport with
the patient. The exploratory nature of this study and its
small sample size may have limited the power to detect
associations between patients’ nonverbal behavior and
their social cognition. However, perhaps patients’ social
cognition influences features of patients’ communication
beyond those measured in this study. Future studies with
larger sample sizes should investigate the interrelation-
ships between patients’ social cognitive skills, their ver-
bal, and nonverbal communication and others’ experience
of rapport.

Patients’ increased negative symptoms were also
associated with others experiencing poorer rapport with
the patient. This finding emulates those from clinical
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interactions® and role play tasks where patients’ negative
symptoms were associated with confederates’ increased
interpersonal distance.** Contrary to predictions,
patients’ increased positive symptoms were associated
with others experiencing better rapport with the patient.
In the current study, the variance on patients’ positive
symptoms was relatively low, with most patients expe-
riencing mild to moderate positive symptoms. Perhaps
mild positive symptoms manifest as better engagement
in the interaction (eg, increased speech). It would be
expected that patients with more severe positive symp-
toms, displaying more unusual or threatening behavior
such as responding verbally to internal stimuli, may not
show this association with rapport.

Strengths and Limitations

These findings should be considered in the context of the
study’s limitations and strengths. First, this is the first
controlled experimental study to examine how others
respond to patients when they are unaware of their pres-
ence. This removes the possible confounding elements
of clinical context such as prior knowledge of diagnosis,
the history between the clinician and the patient, and
the balance of roles in the institutional relationship.
Second, this is the first study to use 3D motion-capture
techniques to investigate nonverbal behavior in patients’
social interactions. This provided precise 3D coordi-
nates of nonverbal activity that can at best be approxi-
mated from 2D video, and this removes the element of
error in human coding of 2D video. Third, the statistical
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analyses adjusted for intragroup influences within each
3-person interaction, avoiding overinflating differences
between participant types.

First, this was an exploratory study and as such had
a relatively small sample size. Patients with motor side
effects from antipsychotic medication such as stiffness
or spasm were excluded from the study. In addition,
patients were taking low doses of medication and this
was adjusted for in the analyses. However, a direct com-
parison between medicated and nonmedicated patients
would be necessary to identify the precise influence of
medication on patients’ nonverbal behavior. Second,
there was the limited variance on symptoms, with most
patients having mild symptom profiles. This may be due
to the selection bias of the study because those who are
less symptomatic may be more willing to participate in
a study of this kind. Despite this, individuals interact-
ing with patients responded to the behavioral manifes-
tation of patients’ symptoms, suggesting that nonverbal
adaptation in patients’ interactions occurs when symp-
tom levels are relatively low. Third, detection of gesture
was based on speed of movement rather than observa-
tional coding. Thus, other hand movements and ges-
tures may have been detected. Fourth, interactions in
the current study were short and representative of a
patients’ first meeting with unfamiliar others. Others’
response patterns may not be generalizable to longer
interactions or those between patients and familiar oth-
ers. Future studies should investigate how nonverbal
patterns of patients and their partners unfold over lon-
ger or repeated interactions and its impact on others’
experience of rapport.

Overall, this study suggests that peoples’ nonverbal
behavior and experience of rapport changes in response
to the behavior of a patient even when they are unaware of
their diagnosis. These findings advance our knowledge of
nonverbal patterns of behavior in first meetings between
patients with schizophrenia and unfamiliar others, pro-
viding the first evidence of a link with patients’ symptoms,
their nonverbal communication, and the rapport experi-
enced by others. This study demonstrates the importance
of looking not just at patients in isolation but the impact
of their presence on others in online interaction.

Conclusions

Patients’ symptoms are associated with the nonverbal
behavior of patients and their partners. Patients’ increased
negative symptoms and gesture use are associated
with poorer interpersonal rapport. These results
demonstrate how the dynamic equilibrium of nonverbal
communication is disrupted, for all participants, in
patients’ conversations, and this influences others’
experience of interpersonal rapport. This study provides
specific evidence about how negative symptoms impact
patients’ interactions with others. This may have

Nonverbal Communication in Patients With Schizophrenia

implications for therapeutic interventions designed to
target patients’ social outcomes.
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