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Abstract: Social interactions between staff and clients with an intellectual 
disability contain synchronized turn-taking patterns. Synchrony can increase 
rapport and cooperation between individuals. This study investigated whether 
verbal interactional dominance and balance, an indication of attunement 
between staff and clients with ID, are associated with synchrony of turn-taking 
patterns during staff-client interactions and whether the level of dominance and 
balance is related to the observed quality of the social interactions. Nineteen 
staff members video-recorded a social interaction with one of their clients in 
which the client asked for support. The recordings were analyzed using Cross 
Recurrence Quantification Analysis and Initiative Response Analysis. Fifteen 
staff observers as well as client observers completed a questionnaire on the 
quality of the video-recorded interactions. Staff and clients’ patterns of verbal 
interactional dominance and balance were associated with the synchrony of 
their turn-taking behaviors. Staff’s dominance was associated with a higher 
level of synchrony of turn taking, whereas client’s dominance was associated 
with a lower level of synchrony. The patterns of verbal interactional dominance 
and balance were associated with staff observer reports about the quality of the 
interactions. The study suggested that staff and clients have a tendency to be 
sensitive to different aspects of interactions, which in turn may have different 
functions. 
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INTRODUCTION 

The past decade has seen an increase in the use of nonlinear approaches 
towards the dynamics of interpersonal communication (e.g., Guastello, Pincus, 
& Gunderson, 2006; Lumsden, Miles, Richardson, Smith, & Macrae, 2012; 
Pincus, 2001; Pincus & Guastello, 2005; Pincus, Ortega, & Metten, 2010; 
Richardson, Dale, & Kirkham, 2007; Steenbeek & van Geert, 2007; Stevens, 
Gorman, Amazeen, Likens, & Galloway, 2013; Vallacher, Nowak, & 
Zochowski, 2005). The general focus of these studies is interpersonal 
synchronization of two or more people engaging in a (social) task. 
Synchronization is a pervasive phenomenon that usually occurs spontaneously 
and unintentionally during an interaction. 

Conversely, it has been argued that attunement and synchrony are 
necessary prerequisites for communication (Condon & Sander, 1974; Kendon, 
1970). When two people are working toward the same goal, their joint activity is 
coordinated (Louwerse, Dale, Bard, & Jeuniaux, 2012), and each person’s 
nuanced actions shape the other’s actions as the interaction unfolds resulting in 
dynamic synchronization (Stevens et al., 2013) For example, when two people 
talk, they spontaneously converge in terms of pausing and speaking duration, 
speaking rate, turn duration, response latency, vocal intensity, and accent. 
Movements and postures, likewise appear to be spontaneously coordinated with 
speech within and across individuals (for a review, see Fowler, Richardson, 
Marsh, & Shockley, 2008). In the case of human communication, 
synchronization has been observed as a pattern of verbal exchanges between a 
therapist and a patient (Hartkamp & Schmitz, 1999), among members of a 
therapy group (Pincus & Guastello, 2005), and among family members who 
may be in a state of conflict (Pincus, 2001). Louwerse et al. (2012) found that 
synchrony happens across a range of non-verbal behaviors, including gestures 
and smiling. Hove and Risen (2009) highlighted the relationship between 
synchrony and social affiliation, with each enhancing the other.  

In a recent study by Reuzel et al. (2013), the level of attunement and 
synchrony of non-verbal behavior between clients with an intellectual disability 
and staff was correlated with the perceived quality of the interactions by 
independent staff and client-observers. The synchronization of turn-taking 
behavior found in this study showed that staff and clients reached an optimal 
point at which their tendencies to be talkative alternate, resulting in fewer 
interruptions and silent pauses. This optimum is a measure for the level of 
attunement and was absent for gaze direction. The level of synchronization and 
attunement was linked with the quality of the interaction, but only for client 
ratings. This suggests that clients are sensitive to the underlying dynamics that 
occur during social interactions. 

 This important finding contributes to the literature on interactions 
between staff and clients with an intellectual ability revealing the difficulties 
staff and clients may face establishing a collaborative relationship. For example, 
Antaki and Rapley’s (1996) sophisticated investigations of interactions between 
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psychologists and people with intellectual disabilities have shown how views 
can be distorted or ignored by dominant communicative partners. Recent studies 
have also indicated that staff tend to favor the use of directives and questions 
and may fail to adjust their language to the client’s level of understanding 
(Jingree, Finlay, & Antaki, 2006). Hence, clients seem to be presented with few 
opportunities to engage as equal partners in conversational interchanges 
(Leudar, 1981; McConkey, Morris, & Purcell, 1999).  

The purpose of services for people with intellectual disabilities is to 
improve people’s lives (Bellamy, Newton, LeBaron, & Horner, 1990). The core 
quality of life domains, such as interpersonal relationships, personal 
development, self-determination, autonomy, and the emotional wellbeing of 
people with ID directly depend on what happens in the interaction between staff 
and clients (Schalock, 2004). In this context, interactions between staff and 
clients with an intellectual disability are crucial for the services’ success in 
meeting people’s needs (Social Exclusion Unit 2005, p. 57).  

Despite the broad range of studies focusing on staff and client 
behaviors during their interactions, there seems to be a paucity examining 
interactional patterns between clients with intellectual disabilities and staff. 
Recent studies of Reuzel et al. (2012, 2013), however, investigated the attune-
ment of staff and clients on both a content and on a process level. At the content 
level, staff and clients must reach a mutual understanding and common ground 
of what is said. At the process level, staff and clients are able to accurately pre-
dict the beginnings and endings of turns. By accurately projecting the ending of 
the speaker’s turn, the listener can begin his turn using correct timing, allowing 
the conversational partners to achieve synchrony (Delaherche et al., 2012).  

In their first study examining interactional patterns between staff and 
clients with ID on a content level, Reuzel et al. (2012) found that interactions 
between staff and clients were rather balanced in terms of power distribution, 
but that each party tended to use different verbal strategies to influence the 
conversation. Staff asked more direct questions and sometimes neglected 
meaningful client contributions. Clients, on the other hand, provided more 
extended turns in response to staff members’ questions, thereby helping to 
maintain the dialogue. However, in a notable minority of communicative turns, 
the clients failed to link with the staff member’s contribution and persisted with 
their own monologues. The interactional patterns found in this study suggest that 
staff and clients can face difficulties establishing collaborative dialogues on 
shared topics. To obtain a more complete understanding of the dynamic nature 
of staff-client interaction, the same authors went onto examine nonverbal cues 
(Reuzel et al., 2013).  

In their second study, Reuzel et al. (2013) examined interactional 
patterns between staff and clients with ID on a process level. More specifically, 
the attunement and synchronization of two specific non-verbal behaviors, 
namely gaze direction and turn-taking behavior were explored. The non-verbal 
interactional patterns found in this study showed that staff and client’s turn-
taking behavior are synchronized.  
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Reuzel et al.’s (2012, 2103) studies on both verbal and non-verbal 
interactional patterns between staff and clients with intellectual disabilities 
provided insight in their responsiveness and attunement towards each other. 
However, little is known about the relationships between the verbal patterns 
when clients and staff interact and the coordination of their non-verbal behavior 
(Richardson, Marsh, & Schmidt, 2005; Shockley, Richardson, & Dale, 2009).  

For a better grasp of the dynamics of client-staff conversations, it 
would be helpful to capture the extent to which attunement, with respect to the 
content of the interaction, is associated with attunement with respect to process. 
In other words, if staff and clients manage to achieve a shared focus on a 
particular topic, do they also synchronize their behavior, in terms of the timing 
of their verbal contributions and turn taking (Delaherche et al., 2012)? For 
example, dominance on a content level has been shown to influence the way that 
people speak and gesture to each other during conversation (Ashenfelter et al., 
2009; Rotondo, 2000; Weatherall, 2002). Louwerse et al. (2012) found that the 
person dominating the conversation is also likely to take a non-verbal lead, with 
their conversational partner following their initiatives. Pincus and Guastello 
(2005) found that relative control among members of a small group contributed 
to observed coherence in response patterns as they unfold over time. 

Therefore the present study explores whether dominance of staff and 
clients during social interactions is associated with synchronization of their turn-
taking behavior. Since Reuzel et al. (2013) found that the synchrony of turn-
taking behavior was associated with the perceived quality of staff-client 
interactions, when rated by independent client observers but not by independent 
staff observers, staff and clients may be sensitive to different aspects of an 
interaction. Therefore, it is relevant to examine whether independent client and 
staff observers are sensitive to the balance of verbal contributions in staff-client 
interactions. 

In the present article, the results of the two previous studies by Reuzel 
et al. (2012, 2013) discussed above are combined to answer two specific new 
research questions: (a) Is interactional balance in terms of dominating or being 
controlled during staff-client social interactions associated with attunement of 
turn-taking behavior? (b) Is interactional balance associated with the 
experienced quality of the social interactions? 

Determining the structure of association between these verbal and non-
verbal behaviors would give us more insight into staff-client interactions, which 
would be useful for clinical practice. The patterns of dominance were captured 
by the initiative response analysis designed by Linell, Gustavsson, and Juvonen, 
(1988). Cross Recurrence Quantification Analysis (CRQA) was used to explore 
the dynamical patterns of speech rhythms (for an overview of CRQA and related 
methods, see Marwan, Romano, Thiel & Kurths, 2007). CRQA is a nonlinear 
time-series method that quantifies how two observed processes unfold as 
originating from a single, shared process over time (Shockley, Butwill, Zbilut & 
Webber, 2002; Zbilut, Giuliani & Webber, 1998). CRQA produces measures 
reflecting coordination, such as how often two time series reflect each other’s 
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states, at all time scales (Shockley et al., 2009). Several studies have used 
nonlinear time-series analysis and modeling techniques, because these are 
indispensable for detecting coordination and synchronization between 
individuals (e.g., Pincus, 2001; Steenbeek & Van Geert, 2007). The specific 
method applied in the present study (CRQA) is by no means the only 
appropriate one. Others approaches have included fractal dimensions, Lyapunov 
exponents and entropy measures (e.g., Pincus & Guastello, 2005). 

As is true for many nonlinear time-series techniques, a benefit of 
CRQA is its resistance to noise and freedom from assumptions. These features 
make it well suited for studying noisy behavioral signals generated during 
naturalistic interaction. Another advantage is that CRQA can be used for 
(ordered) categorical data, which is the case in the present study. In recent years 
several studies that made use of this technique have appeared in the behavioral 
science literature, and prove its broad applicability and its power to produce 
interesting results (Cox & Van Dijk, 2013; Dale & Spivey 2006; De Graag, Cox, 
Hasselman, Jansen & De Weerth, 2012; Louwerse et al., 2012; Lichtwarck-
Aschoff, Hasselman, Cox, Pepler, & Granic, 2012; Orsucci, Walter, Giuliani, 
Webber, & Zbilut (1999); Wijnants, Hasselman, Cox, Bosman, & Van Orden, 
2012). 

METHOD 

Participants  
Staff 

Nineteen staff members (3 men and 16 women) working at the JP van 
den Bent foundation in the Netherlands, a foundation that provides services to 
people with an intellectual disability, participated in this study. Staff provide 
support to clients with an intellectual disability in several domains of their daily 
lives, such as, providing help with care or household activities, helping clients 
plan activities and training practical and social skills. In order to determine the 
support needed, staff and clients agree on a support action plan, which can be 
viewed as a contract in which the support needed has been described as well as 
how the support should be provided. Most staff members (n = 13) worked in 
community-based residential houses, three worked in outreach care, and three 
worked in crisis care. Their mean experience of working in services for people 
with an intellectual disability was 7.1 years (Range = 1 to 27 years). 

Clients 

Each staff member was asked to select a client with whom they worked 
frequently, or who they met with at least once a week. The level of the clients’ 
cognitive functioning was assessed by means of the Wechsler Adult Intelligence 
Scale (WAIS-3). Severity of cognitive disability ranged from mild (8) to 
borderline intellectual functioning (11). There were no obvious communication 
problems, that is, clients had sufficient verbal ability to express their thoughts 
and feelings. Clients’ chronological ages ranged from 18 to 39 years (M = 25.1 



 
 
 
 
 
 
 
 
376  NDPLS, 18(4), Reuzel et al. 

years; SD = 6.1). Seven of the clients were male and twelve were female, and 
they all lived in community care settings and received support from services; 
three clients lived alone in their own apartment with outreach care, and seven 
lived alone or with a partner with 24 hours support available; six clients lived in 
staffed houses for training purposes, and three clients lived in staffed houses 
temporarily (crisis care).  

Independent Raters 

Fourteen staff members and 14 clients with an intellectual disability 
observed the 19 interactions on video. Staff and clients worked or lived in crisis 
care and were unfamiliar with the staff and clients shown on the video 
recordings. The mean age of staff was 32.4 years and ranged from 20 to 52 
years. Eleven staff members were female and three were male. Clients’ ages 
ranged from 18 to 59 years (M = 26.9 years). Six of the clients were male and 8 
were female. The severity of their intellectual disability ranged from mild to 
borderline intellectual functioning. All clients had good expressive and receptive 
verbal skills. 

Procedure 

For the selection of participants, the researcher first obtained 
permission from the organization to conduct the research. Managers and 
psychologists were provided with information about the purpose of the study. 
All participants volunteered for the study and received an explanation of its 
purpose and what would happen. Written consent was received from the 
participants. The researcher contacted each staff member to explain the main 
goals of the study.  

Participating staff video-recorded a regular conversation, which had 
already been scheduled with a client in his or her home. They were asked to put 
the portable camcorder in a corner of the room, in order to be unobtrusive and 
keep the situation as normal as possible. The interactions were required to meet 
the following criteria: (a) the topic concerned an aspect of the participants’ 
support needs, and (b) it was a type of interaction that occurred on a regular 
basis, at least once a week. The average length of the video recordings was 14.6 
minutes (SD = 6.2, Range = 7.2 to 29.7 minutes). No instructions were given to 
the participants other than to interact as usual. Ten different types of topics were 
discussed: (a) establishing or refining a support action plan (n = 5), (b) planning 
or evaluating client goals (n = 1), (c) planning household activities (n = 4), (d) 
planning other activities like a schedule for the week or a visit to the doctor (n = 
3), (e) discussing leisure opportunities (n = 2), (f) planning finances (n = 5), (h) 
reviewing clients’ work situation (n = 2), (g) discussing parenting problems (n = 
1), (i) coping with inter-personal conflicts (n = 6) and (j) finding solutions for a 
range of other problems faced by the clients (n = 3). All the topics of 
conversation required both clients and staff to listen actively to each other in 
order to achieve a shared view about how to tackle the issue being discussed.  
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All videotapes were then transferred into The Observer XT. The 
Observer XT is professional event-logging software that can be used for the 
collection, analysis, and presentation of observational data and is developed by 
Noldus (2009). All video recordings were analyzed using the method of coding 
dialogue developed by Linell et al. (1988; see below) and using cross recurrence 
quantification analysis.  

Next, 14 independent staff members and 14 clients with an intellectual 
disability observed the nineteen video-recorded interactions. After each video 
fragment they completed a short questionnaire derived from the Session Rating 
Scale (SRS) for staff and the Mentally Disabled Session Rating Scale (MSRS) 
for clients from Duncan, Miller and Sparks (2004) resulting in four items to 
evaluate each dyad: (a) The relation: Did staff listen to the client? (b) Goals and 
subject: Did the client want to talk about the topics that were discussed? (c) 
Method: Did the staff discuss the topics adequately? (d) Overall: What was the 
overall impression of the interaction? 

The questionnaire for clients was adjusted in consultation with four 
individuals with intellectual disability who did not participate in the 
observations. The language used was changed to make the items more 
understandable and questions about emotions were added. After each question, 
the observer placed a dot on a 10 cm long line; the further they placed the dot to 
the right, the more positively the item was evaluated. Before staff and clients 
started the observations they practiced the questionnaire with two example video 
fragments of dyads that were not included in the study. The researcher, who did 
not know the observers, explained the items and made sure all participants 
understood what was being asked. The items were read out by the researcher and 
the questionnaires were then filled in anonymously and in silence. 

Data Analyses 

Initiative Response Analysis 

This analysis aims to capture dominance and coherence in dialogue. 
Interactional dominance includes the communicative actions, initiatives, and 
responses taken by the interlocutors. The dominant party is the one who 
manages to direct and control the other party’s actions to the greatest extent and 
who also avoids being directed and controlled in her or his own interactive 
behavior. Coherence is created by communicative actions that are relevant to 
and link-up with the preceding discourse. 

According to Linell et al. (1988) an “ideal dialogue” includes the 
following conditions: (a) It is locally coherent, in that interlocutors try to say 
things that are relevant to and cohere with the current topic. (b) 
Conversationalists are mutually responsive, in that each of them links up with 
what the interlocutor has just said. (c) It is progressive, in that interlocutors try 
to contribute the progression of the discourse by providing new material. (d) It is 
coherent, in that interlocutors stick to the main content of the discourse. (e) It is 
non-imposing, in that interlocutors refrain from imposing strong restrictions on 
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the partner’s responses. (f) It is symmetrical, in that the interlocutors are in 
control of (and are themselves controlled in) the dialogue on an equal basis.  

Linell, et al. (1988) maintain that the best way of understanding a 
dialogue is by comparing it with a chain, with the basic unit of analysis being 
each interactional turn. Each turn is coded for properties of response, or how it is 
linked to the previous turn, and initiative, which concerns how it links to the 
next turn. Initiatives continue the dialogue by requesting (soliciting or inviting) a 
response from the communicative partner and/or by the introduction of a new 
topic by the speaker itself. Responses ensure coherence with the preceding 
discourse by linking up to what the interlocutor or the speaker has said. Each 
turn of the dialogue under analysis is assigned to a particular category. There are 
18 categories (plus three non-categories: turn miscarriages, back-channel items, 
and inaudible turns). 

The category system consists of a small set of functions for initiative 
and response, which are based on the conditions of what Linell et al. (1988) 
consider essential to an ideal dialogue. These distinguishing features include:  

1. The distinction between initiative and response: An initiative means 
that an interlocutor says something in his turn that will progress the conversation 
and is symbolized by > (strong initiative) or ^ (weak initiative). A response 
means that an interlocutor links up with the preceding turn and is symbolized by 
<. Both features, initiative and response, can be used in one turn. 

2. The strength and scope of initiatives: Initiatives can be divided in 
strong initiatives, that is (explicitly) inviting or demanding, for example by 
asking a question, which are symbolized by > and weak initiatives (asserting or 
submissive), which are symbolized by ^. 

3. The adequacy of a response: When a response is adequate (accepted) 
it is symbolized by <. When a response is inadequate or partially accepted, the 
turn is treated by the interlocutor as not satisfying the turn demands of, or as not 
even conditionally relevant to, his own preceding initiative (the symbol < is 
replaced by other options, see below). 

4. The focality of turns: Focal means focusing on the main content of 
the other speakers’ turn’. A nonfocal link usually involves remarking on or 
challenging the form or function of the interlocutors’ preceding turn. A nonfocal 
response is symbolized by : instead of < . 

5. Scope of links: Local vs. nonlocal responses. A local response means 
linking up with immediately preceding turn. A nonlocal response is a turn being 
linked to a specific nonadjacent turn further back in the preceding dialogue and 
is symbolized by .. instead of <. 

6. Alter or self-linked response: When an interlocutor is linking up with 
the other speaker’s preceding turn it is an adequate response. When an inter-
ocutor links up with his own preceding turn, it is symbolized by = instead of <. 

The entire system of turn types is given, together with brief definitions, 
in the Appendix. The 18 categories can be ordered on a six-point ordinal scale 
from the strongest initiative with no response properties to the weakest response 
without any potential for promoting the dialogue any further (see Table 1).  
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Table  1. Turn Categories and  interactional strengths on the six-point ordinal 
scale and the percentage of each interactional strength used by staff and clients. 

 Turns 
independent 
and strongly 

proactive 
 

> 

 
 
.. > 
: > 
<=> 
^ 

.. ^ 
: ^ 
< 
=^ 
=> 
< > 

 
.. < 
(> 
< ) 
= ^ 
< ^ 

 
 
 
 
- > 
< 

Turns totally 
dependent 

and 
not at all 
proactive 

- 
Interactional 
strength 

6 5 4 3 2 1 

Percentage used 
by staff 

0.6 1.3 31.2 37.1 29.7 0.01 

Percentage used 
by clients 

0.2 0.8 4.5 62.3 30.2 0.2 

Measures of Initiative Response Analysis  

For each dyad in this study, two measures were computed: 
1. The level of asymmetry. The level of asymmetry is assessed by 

computing the difference between the level of dominance of the staff member 
and that of the client.  

2. The level of dominance of clients and staff. The level of dominance is 
derived from an initiative response profile. This is a summary of the frequencies 
of the parties’ turn categories on the six-point ordinal scale. The level of 
dominance refers to the median value of the scores on that scale.  

In this study a total of 5105 turns were coded. Initial inter-rater 
reliability coding was carried out with four videotapes encompassing 910 turns. 
There was an overall agreement of 83% for using the same codes. 
Disagreements between raters were discussed and consensus on how these turns 
should be coded was reached. 

Cross Recurrence Quantification Analysis 

Recurrence Quantification Analysis (RQA) is used to assess how 
coordinated the non-verbal behavior of the staff and clients is as the interaction 
unfolds. RQA is relative unknown within the field of social science and an 
extensive description is provided below. RQA is a particular type of nonlinear 
time-series analysis based on the registration of whether a system’s state at each 
and every point during an observation recurs, that is, repeatedly occurs (e.g., 
Marwan et al., 2007; Webber & Zbilut, 2005; Zbilut & Webber, 1992). From 
these basic recurrences, several measures can be derived that quantify the 
dynamic organization of the underlying system. In order to study two interacting 
systems, cross-recurrence quantification analysis (CRQA) is performed (e.g., 
Shockley et al., 2002). In CRQA, recurrence reflects that the behavioral state of 
one of the systems (in this study the behavior of one interlocutor) also occurs in 
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the other system (i.e., the other interlocutor) at some point in the time series 
either earlier, concurrently, or later. In the present study CRQA allows us to 
analyze attunement, synchrony, and dominance of staff’s and client’s turn-
taking behavior from the temporal pattern in the time series. In order to answer 
the research question stated above, (categorical) CRQA was performed on the 
time series of clients’ speech and staff speech. Matches (for explanation see 
below) between talking and being silent for all instances in the client’s time 
series and all instances in the staff’s time series are noted. These matches can 
graphically be represented in a two-dimensional grid, the rows of which 
represent the speech behaviour (i.e., talking and being silent) of one of the inter-
locutors and the columns represent that of the other interlocutor. In each cell of 
this grid we place a “black dot” or “white dot” depending on whether the cell 
reflects a recurrence (i.e., matching behaviour) or not (i.e., non-matching 
behaviour). 

In terms of recurrence analysis these questions translate to the 
quantification of recurrence (i.e., counting recurrent points), particularly on and 
around the line of synchrony in the recurrence plot, as will be explained below. 
For an excellent in-depth treatise of CRQA in the context of conversation 
research, similar to the analysis performed here, we refer to the paper by Dale 
and Spivey (2006). 

In this study we have chosen the following operationalization of 
“recurrence:” With respect to speech rhythm a black dot reflects an instance 
where only one of the interlocutors was talking, and a white dot reflects an 
instance where both were talking or both were silent. The reason for this 
particular arrangement of matching of client’s and staff member’s non-verbal 
behavior is that it offers a meaningful partitioning of the interaction, as will 
become clear. The resulting graph is a Cross Recurrence Plot (CRP) of two time 
series (Fig. 1). With the black-and-white coloring the CRP visualizes the periods 
where matching non-verbal behaviors are occurring and where behaviors are 
non-matching during the conversation. 

An important set of points in the CRP is the main diagonal from the 
left-bottom corner to the right-top corner (diagonal line in Fig. 1). This diagonal, 
called the line-of-synchrony (LOS), reflects simultaneous recurrences, in our 
case, matches between client’s and staff’s non-verbal behavior performed at the 
same point in time. That is, where one was talking while the other was silent and 
(probably) was listening. The number of recurrent points (i.e., black dots) on the 
LOS divided by the total number of points of the line (which equals the length 
of the time series) is equivalent to the percentage of synchrony (%Sync). 

The correspondence between the LOS and the central-tendency 
measure %Sync nicely demonstrates the fact that the CRP contains much more 
information than merely an analysis of matching actions at the same time. It 
offers a much broader quantification of the temporal pattern of non-verbal 
behavior on all timescales during the conversation. We can inspect the relative 
number and distribution of matching and non-matching looking or talking 
behaviors as the client-staff interaction unfolds over time. In fact, RQA is the 
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were matched some time later by the other. The further away these dots are from 
the LOS the later this matching occurred. For instance for speech rhythm, the 
parallel diagonal line directly above the LOS holds all the black dots that reflect 
either talking or silence by the client that is matched exactly one second later by 
the staff member’s silence or talking, respectively. This means that the RRdiagline 
of this line quantifies the amount of recurrence with a one-second delay. 

Let us consider a collection of such individual diagonal lines, each with 
a successive 1-second parallel shift away from the LOS, 20 steps below and 20 
steps above the LOS (i.e., w = 20), and calculate RRdiagline for each of them. In 
Fig. 2, these 40 individual single-line RRdiagline values are aligned and drawn, to-
gether with the RRdiagline of the LOS at ‘0’ shift (which equals %Sync). This pro-
duces a so-called LOS-profile, which graphically represents the pattern of 
speech coordination.  
 
Table 2. Description of CRQA and LOS-profile measures and concepts. 

 
From the LOS-profile, several interesting measures can be derived. 

First of all, as can be seen in Fig. 2, the LOS-profile of a real-life conversation 
generally has a peak where the RRdiagline obtains a maximal value, at some 
temporal shift around or on the LOS. This maximal value is labeled RRpeak, and 
provides a crude measure for the level of coordination between the two 
interlocutors.  

Measure Description 
RRglobal Global recurrence rate (RRglobal), the proportion of recurrent 

(i.e. matching) points in the recurrence plot. 
Matching was defined as one person talking while the other 
was silent. 

LOS Line-of-Synchrony (LOS), main diagonal in the recurrence 
plot containing all matches and non-matches of speech of 
client and staff performed at the same time. 

RRreldif RRreldif is the maximum recurrence value in the LOS-profile 
relative to the ‘background’ (i.e. shuffled) recurrence rate in 
the LOS-profile. 
This measure reflects the optimal point of interlocutors’ 
tendency to be talkatively alternating. 

τpeak τpeak is the temporal difference in seconds between the 
moment where RRreldif is reached and the LOS (co-
occurring behaviour). 
This measure reflects the delay in optimal matching 
between interlocutors and informs about their relative 
sensitivity. A positive τpeak means more sensitivity for the 
staff member; a negative τpeak means more sensitivity for 
the client. 
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In order to answer the research question, we will make use of the 
measures the global Recurrence Rate, and the RRreldif to determine the degree of 
coordination between staff and clients. The degree of initiating or following the 
non-verbal behavior patterns by staff or clients will be determined by the τpeak. 
These measures will be correlated with the dominance and balance measures 
calculated from the initiative response analysis (Linell et al., 1988). Table 2 
introduces measures based on the recurrence rate in the RPs and LOS-profiles, 
which will provide information about the dynamic patterns that occur during 
staff-client interactions. For an excellent in-depth treatise of CRQA in the 
context of conversation research, similar to the analysis performed here, we 
again refer to the paper by Dale and Spivey (2006).  

To assess inter-observer reliability, initial coding was carried out with 
four videotapes, lasting for 53.2 minutes, in which the talk/silence sequences of 
staff and clients were coded. There was an overall agreement of 81% of the 
talk/silence sequences. 

RESULTS 

In this section we first present the Mean, SD and Range for the level of 
interactional dominance and observer ratings of clients and staff, as well as the 
mean percentage scores, SD, and Range for the CRQA measures of the turn 
taking behaviors of the staff-client interactions. These results (Tables 3 and 4) 
are derived from previous research by Reuzel et al. (2012, 2013) and form the 
basis for the results of this study.  

In order to answer our research questions we will analyze the 
associations between the verbal interactional patterns of dominance and the 
attunement of turn-taking behavior. Next we will investigate the associations 
between the patterns of dominance and the ratings of the observed quality of the 
interaction.  

Is interactional balance in terms of dominating or being controlled 
during staff-client social interactions associated with attunement of turn taking 
behavior?  Table 5 shows that verbal balance in terms of dominating or being 
controlled during the interaction is associated with the attunement of turn-taking 
behavior. When the interactions are more unbalanced, which means that the 
level of asymmetry is higher, we see that RRreldif of turn taking patterns is 
higher. The relative difference peak reflects the optimal attunement of staff and 
clients’ turn taking patterns: A higher RRreldif means a higher level of turn-taking 
attunement. Table 5 also shows that the RRreldif is positively associated with the 
dominance of staff (r = .58, p < .05) and negatively associated with the 
dominance of clients (r =-.62, p < .05). In other words, when staff dominate the 
content of the interaction more, this is associated with more attunement in turn-
taking behavior. When clients have more verbal influence on the interaction, this 
is associated with less attunement in turn taking. Figure 3 shows an extract of 
two interactions revealing the relative dominance of staff. In Example A the 
client is relatively subordinated and the level of attunement of turn-taking 
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patterns is high. In Example B the client has a relatively mean level of 
dominance and the inter-personal attunement of turn taking is rather low. 
 
Table  3. Mean, SD and Range for the Level of Interactional Dominance and 
Observer ratings of clients and staff. 

 Client Staff t-value 
M 2.7 3.1 5.7*** 

SD 0.2 0.17
Range 2.3 – 3.2 2.8 – 3.6

M 0.4
SD 0.3

Range -0.2 – 1.1
Observer ratings 

M 7.9 6.9 3.3**
SD 0.8 1.6

Range 6.2 – 8.9 3.0 – 8.9
M 7.5 6.9 1.9*

SD 1.4 1.5
Range 2.5 – 8.8 2.5 – 9.0

M 7.6 6.1 4.3*** 
SD 0.86 1.5

Range 6.0 – 9.1 2.9 – 8.2
M 7.3 6.0 4.0*** 

SD 1.2 1.5
Range 3.8 – 8.9 3.2 – 8.2

 *p < .10, **p < .01, ***p < .001 

Table 4. Mean, SD and Range for the CRQA measures of staff-client turn-taking 
behavior. 

CRQA measure Mean SD Range
Turn taking behavior 
RRglobal 51.0 4.0 43.0 – 58.0 
RRreldif 18.9 5.2 10.7 – 28.5 
τpeak  -3.4 5.4 -19.0 – 3.0 

 
Table 5. Pearson correlations between the level of dominance of staff and 
clients, the level of asymmetry and the synchronization turn-taking patterns. 

 RRreldif τpeak RRglobal

Level of dominance Client -.62* -.32 .16
Level of dominance Staff .58* .36 -.23 
Level of asymmetry .78** .44 -.24 

 **  Correlation is significant at the .01 level (2-tailed). 
  *  Correlation is significant at the .05 level (2-tailed). 
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Table 7. Extract of a balanced interaction revealing the relative dominance of 
staff and client. 

 

Interactional Balance 

Is verbal interactional balance associated with the experienced quality 
of the social interactions? In order to get a sense on how staff and clients 
evaluate dominance and asymmetry in social interactions, the interactional level 
of dominance and balance derived from the initiative response analysis were 
correlated with the observed quality of the interactions by independent staff and 
client observers. 

As Table 8 shows, neither the level of dominance of staff and clients 
nor the level of asymmetry were associated with the quality of the interaction as 
rated by independent client observers. This means that clients did not appear to 
base their judgments on the quality of the interaction on verbal-interactional pat-
terns. Staff observers, however, did appear to be sensitive to verbal interactional 
dominance. The more dominant staff were during the social interactions, the less 
staff observers thought the individuals they observed listened to clients and the 
less they thought clients were inclined to discuss the items.  

Dominance staff: 3.0 (M = 3.1, SD = 0.2) 
Dominance client: 3.0 (M = 2.7, SD = 0.2) 
Level of asymmetry: 0.0 (M = 0.4, SD = 0.3) 
RRrdp: 13.4 (M = 18.9, SD = 5.2) 
Staff: Are you looking forward to going to the Hague? 
Client: Well, it is not quite sure yet     
Staff: Oh, why?                    
Client: Well, he (boyfriend) says: “You must decide for yourself, but I do 
have to work”. 
Staff: OK 
Client: Then I said that I could still be sleeping when he would be away 
Staff: Yes, but do you think that he…he doesn’t want… 
Client: I said…I asked  “what do you want yourself?” 
Staff: Yes 
Client: He said: ” You must decide for yourself”, that is what he always says 
then 
Staff: Ok 
Client: So he thinks my choices are more important then his choices 
Staff: OK 
Client: And I would have to travel, so yes… 
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Table 8. Pearson correlations between the level of dominance of staff and 
clients, the level of asymmetry, and the observer ratings of staff and clients 

 

DISCUSSION 

This study investigated whether dominance on a content level was 
associated with synchronization of turn-taking behavior, reflecting attunement 
on a process level. The results revealed that staff and client’s verbal interactional 
patterns of dominance are related to the dynamical synchronization of turn-
taking behavior. More specifically, verbal interactional influence of staff on 
social interactions is positively associated with synchronization of turn-taking 
behavior and interactional dominance of clients is negatively associated with 
synchronization of turn-taking behavior. Thus, a higher level of verbal 
asymmetry between staff and clients with ID goes along with a higher level of 
synchronization of turn-taking behavior.  

It has been shown before that people with an intellectual difficulty 
experience communication difficulties (Bartlett & Bunning 1997; Bott, Farmer, 
& Rohde, 1997; Law & Lester 1991). When staff members communicate at a 
dominance level that is characteristic of friendships, which means that there 
exists a relatively low level of asymmetry (Linell et al., 1988), interaction may 
result in a mismatch between the clients’ level of understanding and the 
language used by staff (Blackwell et al., 1989; Bradshaw 2001; Enderby & 
Davies 1989; Purcell, Morris, & McConky, 1999; van der Gaag 1998). Staff on 
the other hand may use their verbal interactional skills to enhance attunement 
with clients in taking turns during speaking, and because staff is relatively more 
capable than clients are, they tend to drive the dynamical synchronization of 
turn-taking behavior.  

Staff’s perceptions of the quality of the interaction were associated with 
verbal dominance and balance during the social interactions. Staff observers 
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considered clients’ influence on the content of the interaction to be positive. The 
dominance of staff was negatively associated with the relation and goal 
observed by staff. It is possible that staff view empowerment or client-centered 
approaches to signify that clients literally ‘hold the floor.’ This contrasts with 
the more nuanced dynamical patterns that reflect greater reciprocity between the 
staff and clients. The ability of staff to synchronize with clients is closely linked 
with rapport building, the smoothness of a social encounter and cooperation 
efficiency (Delaherche et al., 2012; Miles, Griffiths, Richardson, & Macrae, 
2010). This indicates that staff  have the skills to influence the conversations in a 
manner that enhances empowerment of clients. It is important to note that staff 
observers seemed not to have detected these skills. 

The study by Reuzel et al. (2013) also revealed that staff observers 
were sensitive to nonverbal balance in an interaction in terms of more global 
measures of talking and initiating or following the turn taking behavior (i.e., 
static and aggregate measures). Interestingly, clients were less sensitive to verbal 
or non-verbal interactional dominance and balance in the present study, but like 
the previous study by Reuzel et al. (2013) revealed, clients appear to be sensitive 
to the synchronization of turn-taking behavior.  

These findings align with a study by Ramseyer and Tschacher (2011), 
who investigated non-verbal synchrony between patient and therapist during 
psychotherapy sessions. They evidenced that non-verbal synchrony was 
associated with therapy outcome and patients’ view of the therapy process. 
Synchrony was higher in sessions that were rated by patients as a high-quality 
relationship and in patients experiencing high self-efficacy. Ramseyer and 
Tschacher also found that therapists’ pacing (or being responsive to the non-
verbal behaviour of the other interlocutor) was positively associated with 
patients’ self-efficacy, while therapists’ leading (initiating the non-verbal 
behaviour) corresponded positively with patients’ relationship rating. Thus, a 
therapist’s leading is positively related to high-quality relationship, whereas a 
therapist's pacing goes together with a patient’s sense of self-efficacy. 

These intriguing findings lead to an interesting question: What do staff 
and clients with an intellectual disability want to achieve during their social 
interactions? Given the fact that staff are sensitive to interactional dominance 
and associate less dominant staff members with higher quality interactions, they 
seem to place emphasis on a client’s self-efficacy which fits with client-centered 
approaches. Clients, on the other hand, are sensitive to synchrony, and may 
therefore be more concerned with enhancing good relationships with staff. 
Future research should explore both staff and clients’ perceptions of their 
interactions, in terms of what they want to achieve as well as on how they want 
to interact (Duchan, 1986). Perhaps most importantly, future research should 
focus on the view of clients and staff on what constitutes a collaborative 
relationship and how such relationships develop.  

To summarize, staff and clients have a tendency to be sensitive to 
different aspects of an interaction. In general, staff are sensitive to dominance 
and balance in an interaction, both in terms of verbal and non-verbal behavior. 
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Clients appear to be sensitive to a finer level of attunement, the synchronization 
of turn-taking behavior. The patterns of interaction found in this study may 
contribute to the training for front-line staff in services for people with 
intellectual disabilities, and help enhance their communication skills and foster 
client-centered approaches. 

APPENDIX 

 Explanation all turn types of the Linell et al.’s (1988) initiative 
response analysis. 

a. < > (4) Turn with clear properties of both response and initiative, the 
retroactive part (response aspect) being linked to the main content of the 
interlocutor’s preceding (adjacent) turn and the proactive (initiating aspect) 
involving a strong initiative. By ‘strong initiative’ the speaker explicitly solicits 
or demands a response from the interlocutor 

b. < ^ (3) Turn same as (a) except that the proactive part is a weak 
initiative. By ‘weak initiative ’the speaker asserts something or submits a 
proposal for comment without explicitly soliciting or demanding (but often 
inviting) a response from the interlocutor. (Prototypical expanded response) 

c . > (6) Turn involving a strong initiative on a new and independent 
topic (‘free initiative’ with no retroactive part). 

d. ^ (5) Turn involving a weak initiative on a new and independent 
topic (‘free initiative’ with no retroactive part). 

e. < (2) Turn linked to the interlocutor’s adjacent turn and involving no 
initiating properties (minimal response). The turn is treated by the interlocutors 
as satisfying the demands of (being conditionally relevant to) his own preceding 
initiative (adequate response). 

f. .. > (5) Non-locally linked strong initiative: turn with clear properties 
of both response and a strong initiative, the retroactive part being linked to a 
specific nonadjacent turn further back in the preceding dialogue. 

g. .. ^ (4) Non-locally linked weak initiative, turn with clear properties 
of both response and a weak initiative, the retroactive part being linked to a 
specific nonadjacent turn further back in the preceding dialogue. 

h. .. < (3) Turn linked to and treated as satisfying the demands of, a 
nonadjacent initiative and involving no initiating properties. This is a nonlocal 
minimal response to a nonadjacent initiative, for example to a question posed at 
an earlier point in the dialogue. 

i. = > (4) Turn linked to the speaker’s own preceding turn (rather than 
the interlocutor’s turn) involving a strong initiative. The turn is either merely a 
repetition or simple reformulation of the speaker’s preceding initiative or (in 
case the interlocutor has only given or tried to give a minimal response) a 
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continuation of this preceding turn. Typically occurs when the interlocutor’s 
interjacent utterance is not accepted as an adequate response. 

j. = ^ (3) Turn linked to the speaker’s own preceding turn (rather than 
the interlocutor’s turn) involving a weak initiative. The turn is either merely a 
repetition or simple reformulation of the speaker’s preceding initiative or (in 
case the interlocutor has only given or tried to give a minimal response) a 
continuation of this preceding turn. 

k. < = > (5) Turn with clear properties of both response and strong 
initiative, the retroactive part being  linked to the speakers own preceding turn 
and clearly ignoring an interjacent initiative (strong or weak) by the interlocutor. 
Ostentatiously self-linking initiative.  

l. < = ^ (4) Turn with clear properties of both response and weak 
initiative, the retroactive part being  linked to the speaker’s own preceding turn 
and clearly ignoring an interjacent initiative (strong or weak) by the interlocutor. 
Ostentatiously self-linking initiative. 

m. : > (5) Turn with clear properties of both response and strong 
initiative, the retroactive part being  non-focally linked to the interlocutor’s 
preceding turn. A non-focal link usually involves remarking on, or challenging, 
the form and/or function of the interlocutor’s preceding turn. 

n. : ^ (4) Turn with clear properties of both response and weak 
initiative, the retroactive part being  non-focally linked to the interlocutor’s 
preceding turn. A non-focal link usually involves remarking on, or challenging, 
the form and/or function of the interlocutor’s preceding turn. 

o. - (1) Turn linked to, or at least possibly linked to, the interlocutor’s 
adjacent turn and involving no initiating properties. The turn is treated by the 
interlocutor as not satisfying the turn demands of, or as not even conditionally 
relevant to, his own preceding initiative. This is a (minimal and)inadequate 
response. 

p. -> (2) Turn linked to the interlocutor’s preceding turn but deferring 
rather than in itself providing the adequate response to that turn. This type of 
contribution involves a very weak initiative, subordinated to the interlocutor’s 
preceding turn, and has no further initiating properties of its own. This is a 
deferring question asking for repetition, confirmation, or simple clarification of 
something contained in the interlocutor’s preceding turn. 

q. ( > (3) Turn lacking substantial content but involving an initiative 
(such as a proposal) to open a new topic or subgame (the topic to be introduced 
in the speaker’s next turn). This is a preparatory initiative or preinitiative.  

r. < ) (3) Turn closing, or preparing to close, the current topic or 
subgame, and involving no further new initiatives. 

X (0) Turn miscarriage, turn which does not count to the dialogue at all, 
for example when they are interrupted. 
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