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Abstract

Objective—The aim of this study was to assess the accuracy of thin slices to characterize the
verbal communication behavior of counselors and patients engaged in Motivational Interviewing
sessions relative to fully coded sessions.

Methods—TFour thin slice samples that varied in number (four versus six slices) and duration
(one- versus two-minutes) were extracted from a previously coded dataset. In the parent study, an
observational code scheme was used to characterize specific counselor and patient verbal
communication behaviors. For the current study, we compared the frequency of communication
codes and the correlations among the full dataset and each thin slice sample.

Results—Both the proportion of communication codes and strength of the correlation
demonstrated the highest degree of accuracy when a greater number (i.e., six versus four) and
duration (i.e., two- versus one-minute) of slices were extracted.

Conclusion—These results suggest that thin slice sampling may be a useful and accurate
strategy to reduce coding burden when coding specific verbal communication behaviors within
clinical encounters.

Practice Implications—We suggest researchers interested in using thin slice sampling in their
own work conduct preliminary research to determine the number and duration of thin slices
required to accurately characterize the behaviors of interest.
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1. Introduction

Understanding the mechanisms by which counselors evoke intrinsic motivation and
behavior change in their patients is an important focus of Motivational Interviewing (MI)
research [1]. A body of literature supports the link between client communication behavior
and treatment outcomes, but the specific counselor communication behavior that elicit
specific client behavior is less well understood [1]. Understanding the intricacies of the
interactions that occur between a MI counselor and a patient requires a careful, objective
examination of the specific communication behaviors exhibited during a clinical encounter
and accurate classification of these behaviors [2, 3]. Ideally, this type of research occurs
through the systematic analysis of video- or audio-recordings, a resource-intensive
endeavor. To illustrate, Moyers and Martin [3] coded 63 MI sessions using the SCOPE code
system. Training coders to an acceptable level of reliability required 60 hours of training
over six weeks. The authors did not provide details about the duration of time required for
coding the 63 sessions, but do note that the analysis required two coding passes and six
coders. Thus, the resource intensity of this type of research is inherently limiting progress in
this important scientific area. Thus, a major goal for Ml research, and, more generally, any
research intensively examining clinical interactions, is to identify strategies that reduce the
resources needed to conduct high quality research.

Thin slice sampling of recorded interactions might be a useful strategy to reduce coder
burden [4], but only if the thin slices sampled accurately represent the characteristics of the
entire interaction the researcher is trying to understand. The literature suggests a high degree
of accuracy when using thin slices to make global assessments [e.g., 5, 6-14], but only three
studies have examined the accuracy of thin slices to identify and characterize specific
behaviors [i.e., 4, 15, 16]. The purpose of the present study is to examine the extent to which
thin slices accurately represent verbal communication behaviors between adolescent patients
and MI counselors engaged in weight loss counseling.

1.1 Thin Slices

A thin slice is “a brief excerpt of expressive behavior sampled from the behavioral stream”
[17]; in other words, it is a small segment, either randomly or strategically, extracted from
an interaction. Thin slices have been used successfully in a number of research studies
where raters are asked to make judgments about a person or the quality of an interaction. To
illustrate, Place and colleagues extracted 10-second slices from 3-minute speed dating
interactions [5]. Three discrete groups of raters (a total of 193 raters) viewed the thin slices
and assessed each participant’s romantic interest in the other participant. All three groups
demonstrated a high degree of accuracy (r = .65 — .88) in predicting romantic interest when
compared to actual dating offers made after speed-dating.
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Thin slice methods have been used to detect psychopathological personality characteristics
[6-9], assess affective style [10, 11], recognize emotions [12], deduce sexual orientation
[13], and estimate socioeconomic status [14]. Assessments based on thin slices have been
linked to outcomes including physical, cognitive, and psychological functioning [18],
surgical malpractice claims [11], student evaluations of teaching [17, 19], and sales
performance and customer satisfaction [20]. Finally, thin slices have been used in a variety
of contexts including naturalistic observations, including speed dating [5], classroom
teaching observations [19], laboratory-based experiments [6, 9, 10, 13, 14, 17], and
observations of clinical interactions, such as physical therapy sessions [18], office [11] and
clinic visits [21], psychological diagnostic interviews [7, 8], and medical student interactions
with standardized patients [22]. This literature on thin slices suggests a high degree of
accuracy when using thin slices to make subjective judgments (i.e., global ratings), but
offers less guidance regarding the utility of thin slices with observational coding schemes
designed to identify and characterize specific behaviors, such as specific patient-provider
verbalizations during clinical interactions.

Three studies examined the degree to which thin slices accurately represented specific
behaviors previously identified using the usual labor intensive, but empirically validated,
method of coding. Murphy [4] examined how well one, two, or three randomly selected 1-
minute slices extracted from a 15-minute interaction captured nonverbal behaviors (gestures,
nods, self-touches, smiles, gaze) when compared to the fully coded interaction. Her results
indicated moderate to high correlations between the three thin slice samples and the full
interaction, with correlations increasing with the number of slices extracted. Findings from
this study, however, suggested that three slices were only marginally better than one or two
slices (e.9., r1 glice = .62 VErsUS I gjices = -68 VErsUS I3 gjices = . 76), With the exception of
lower frequency behaviors which demonstrated much stronger correlations when more slices
were extracted (e.g., r1 glice = -41 VEISUS I glices = - 76 VEISUS I3 gjices = -83).

Roter and colleagues [16] sampled three 1-minute thin slices (extracted at minutes one, five,
and nine) from medical student-standard patient interactions lasting around 12 minutes in
duration. The slices and the entire encounter were coded using the author’s coding system
for classifying verbal patient-physician communication, Roter Interaction Analysis System
(RIAS). Each of the three 1-minute slices and a three-slice sum were compared to the fully
coded encounter. The results indicated that the correlation between verbalizations coded in
the entire encounter and each 1-minute slice were very variable, ranging from very small (-.
02) to strong (.66); however, the correlations between the entire encounter and the three-
slice sum were more consistent and of a larger magnitude (ranging from .27 to .82).

James and colleagues [15] tested the utility of thin slices to code interactions between
mothers and infants (gaze and verbalizations). Each 18-minute encounter was divided into
six 3-minute segments, three 6-minute segments and two 9-minute segments. They found 3-
and 6-minute slices did not accurately represent the behaviors present in the full 18-minute
observation, but the 9-minute slices did. James and colleagues also observed that lower
frequency behaviors demonstrated wider variability in the behaviors coded in “thinner” (i.e.,
shorter) slices as compared to “thicker” slices. These results suggest thin slices might be a
promising strategy to reduce coder burden when analyzing behavior within clinical
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interactions. However, with only three studies using dissimilar methods, there is very little
guidance available to researchers interested in implementing thin slice sampling when
coding specific behaviors in clinical settings.

This study builds upon this research by examining the accuracy of thin slices to identify and
code the verbal communication behavior of counselors and adolescent patients engaged in a
Motivational Interview (MI) counseling session targeting weight loss. The aim of this
research study was to assess the extent to which thin slice samples of Ml sessions accurately
characterize the overall pattern of verbal communication behavior of counselors and patients
relative to fully coded sessions. Specifically, we investigated both how many thin slices are
needed and how thin can slices be to accurately characterize key communication behaviors
relative to fully coded sessions? Based on the work of Murphy [4], Roter [16], and James et
al [15], we expected to find greater accuracy when a greater proportion of the encounter was
extracted. In other words, we expected greater accuracy when a greater number of thin slices
were extracted (six versus four slices) and when “thicker” slices were extracted (2-minute
versus 1-minute slices). This study is the first to examine the utility of thin slice sampling
for coding M1 sessions.

This research is a secondary analysis of data collected as part of a study examining patient-
counselor communication during Motivational Interviewing (MI) weight loss sessions with
African American adolescents [23]. The goals of the parent study were to (1) develop an
observational code scheme to characterize verbal communication behaviors and (2) identify
specific counselor verbalizations effective at eliciting patient expressions of intrinsic
motivation (i.e., change talk and commitment language) [1]. We provide a brief description
of the parent study below; a detailed description, including methods, the development of the
code scheme (Minority Youth - Sequential Coding for Observing Process Exchanges (MY-
SCOPE)), and findings, has been reported elsewhere [23].

2.1 Participants

Adolescent patients and their caregivers were recruited from the adolescent medicine,
pediatric medicine, and endocrinology clinics at a large urban teaching hospital with a small
number (<20%) recruited from community-based sites, e.g., local health fairs and schools.
Adolescent eligibility included age 12.0 to 17.0, self-identifying as Black with BMIs
(kg/m2) =95th percentile. We excluded adolescents with obesity secondary to medication
use (e.g., steroids), comorbid medical conditions preventing normal exercise, pregnancy or
another medical condition where weight loss is contraindicated, comorbid thought disorders
(i.e., schizophrenia), moderate/severe mental retardation, psychosis or current suicidality.
All caregivers provided informed consent and adolescents provided assent. The university-
affiliated Human Investigation Committee approved the research protocol.

Adolescents (N = 37) were, on average, 14.7 years old (SD = 1.63) and female (n = 27). At
study entry, adolescents’ BMI was 38.5 (SD = 8.33), corresponding to a BMI percentile of
98.6% (SD = 1.99%). Most caregivers were biological mothers (n = 33). Most were co-
parenting, i.e., two-parent homes, (n = 25) and reported a median family income of
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$16,000-$21,999 (Minimum = less than $1,000-$50,000, Maximum = $74,999). Three
weight loss counselors (one Ph.D. psychologist, one Ph.D. dietitian and one Masters-level
psychologist) highly trained in Ml provided the MI treatment. Two (Ph.D.s) were members
of the Motivational Interviewing Network of Trainers [24].

2.2 Procedure

In the parent study, families participated in one MI [25, 26] session targeting the nutritional
and physical activity behavior changes necessary to promote and sustain weight loss [23].
We planned for sessions between the adolescent and MI counselor to last 20 minutes; the
actual duration was closer to 30 (M = 29:21, SD = 8:21, Minimum = 15:34, Maximum =
45:47). All sessions were video recorded using state-of-the-art video recording technology
that produces a split-screen image on a single monitor from simultaneously recording
cameras trained on the adolescent and counselor [27]. Audio tracks were transcribed by a
professional transcription service. Transcriptionists used the timestamp from the recording
to enter the timing of specific verbalizations. Both video recordings and transcripts were
used when coding the sessions.

2.3 Minority Youth - Sequential Coding for Observing Process Exchanges (MY-SCOPE)

A primary goal of the parent study was to develop a coding scheme to characterize the
verbal communication behavior counselors use during Ml sessions and the resulting patient
verbal communication [23]. With the MY-SCOPE, counselor verbal utterances were coded
as “Ml-consistent” (e.g., reflections, open-ended questions, statements emphasizing the
patient’s autonomy in decision-making) or “MI-inconsistent” (e.g., reflections of
amotivational patient communication). Subsequent patient verbal utterances were coded as
“change talk” (i.e., statements describing their own desires, abilities, reasons, and need for
adhering to weight loss recommendations), “commitment language” (i.e., statements about
their intentions or plans for adhering), and “counter-change talk” (i.e., amotivational
statements).

Two coders completed the MY-SCOPE coding during the parent study. Initial coder training
involved coding one session each week for a total of 10 sessions and weekly discussions of
coding discrepancies. Initial inter-rater reliability (IRR) was assessed with Cohen’s kappa
calculated across five co-coded sessions (k =.778). One primary coder coded all 37 sessions
and a secondary coder coded 1 out of every 5 sessions. Once trained to reliability, the coders
required eight months to code the 37 sessions achieving a coding rate of approximately 5
hours for every recorded hour. Overall, coders achieved an adequate level of IRR (k = .696)
[28, 29].

2.4 Thin Slice Sampling

For the current study, four thin slice samples were extracted from the coded parent study
data. To extract the first sample, we first divided the recordings into four equal segments.
This was to ensure that slices were extracted from across the entire interaction (i.e., from the
beginning, middle, and end of the interaction) and increasing the likelihood of accurately
characterizing the evolving communication between the counselor and patient. More
specifically, in MI, the counselor’s objective is to encourage patients to explore and resolve
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their ambivalence about behavior change. As patients become less ambivalent, their
verbalizations change; thus, sampling one or two randomly selected minutes is less likely to
accurately capture the full range of communication behavior observed over the course of the
entire encounter. When extracting slices, we did not consider session content, but if a slice
began or ended in the middle of an utterance, the entire utterance was extracted. This
procedure resulted in a sample consisting of four 1-minute thin slices.

To empirically test the hypothesis that thin slices of a longer duration are more accurate than
thin slices of shorter duration, our second sample involved extracting four 2-minute slices
using used the same procedure (i.e., dividing the session into four segments and extracting a
thin slice from the center of each segment). The third and fourth samples of thin slices were
similarly extracted but, to extract a greater number of thin slices, the sessions were first
divided into six equal parts. With an average duration of around 30 minutes, dividing the
encounter into six sections would approximate sampling 1 minute every 5 minutes. Then,
two thin slices, 1- and 2-minutes in duration, respectively, were extracted from the middle of
each segment. This procedure resulted in two more samples of thin slices, one that included
six 1-minute slices and a second that included six 2-minute slices. We did not examine 3-
minute slices because the length of the shortest session was only 15:34 minutes; therefore, in
some cases, 3-minute slices would result in coding nearly the entire session rather than thin
slices of the session which defeats the purpose of using thin slices (i.e., reducing coding
burden).

The final result was a total of four thin slice samples from the same 37 M1 sessions. The first
sample was comprised of four 1-minute slices for a total of four minutes of the total
encounter which represented, on average, 14% of the session data. The second was
composed of four 2-minute slices for a total of eight minutes and 27% of the data. The third
consisted of six 1-minute slices for a total of six minutes of the encounters and 20% of the
data. The fourth was comprised of six 2-minute slices and 41% of the data. Table 1
describes the proportion of the coded data extracted from the sessions.

2.5 Statistical Analysis Plan

We hypothesized that thin slice samples comprised of a greater number of slices (i.e. six
versus four) and those of a longer duration (i.e., 2- versus 1-minute) would more closely
match the pattern of verbal communication behavior coded in the full dataset. To test this
hypothesis, we calculated the frequency distribution of the verbal communication behaviors
in the fully coded parent dataset and compared it to the distribution extracted in each thin
slice sample. Pearson’s correlations were then computed using this frequency data to assess
the strength of the relationship between the communication behaviors extracted in each thin
slice sample and those in the fully coded dataset. The correlations represent a measure of
reliability where the relationship between each thin slice sample and the entire encounter,
including the thin slice, is assessed. Thus, we expected these part-whole correlations to be
high. Interpreting the correlation coefficients as a reliability statistic suggests that
correlations of a magnitude of at least .6 can be interpreted as adequate, =.7 good, and =>.8
excellent [30]. All analyses were conducted in SPSS, version 21.
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3. Results

A total of 6,796 verbal utterances were coded across the 37 treatment sessions, see Table 1.
In the fully coded dataset just over one-third (38.2%) of the utterances were adolescents’.
Similar proportions were extracted in each thin slice sample: 37.5% of the utterances were
adolescents’ when four 1-minute slices were extracted, 39.3% with six 1-minute slices,
38.6% with four 2-minute slices, and 39.0% with six 2-minute slices.

Examining the proportions of communication codes applied to the data revealed that the
proportions extracted in each thin slice sample was very similar to the proportions
represented in the fully coded session. For example, “change talk” represented 29.6% of the
total number of adolescent utterances in the fully coded dataset, 31.4% in the four 1-minute
slice sample (a difference of 1.8%), 31.7% when six 1-minutes slices were sampled (a
difference of 2.1%), 29.5% when four 2-minutes slices were sampled (a difference of
-0.1%), and 29.4% when six 2-minutes slices were sampled (a difference of —0.2%). The
communication codes extracted in any thin slice sample varied at most 5.5% from the fully
coded session.

Comparing the thin slice samples to one another revealed support for our hypothesis that
samples consisting of a greater number and duration of thin slices would more closely match
the fully coded dataset. In other words, the proportion of communication codes extracted in
the thin slice samples was closer to the fully coded session when a greater number of thin
slices were extracted (i.e., when 6 thin slices were extracted versus 4) and when the slices
were longer in duration (i.e., when 2- versus 1-minute slices were extracted). To illustrate,
“counter change talk” represented 10.6% of adolescent utterances in the fully coded dataset.
The thin slice sample that most accurately represented this proportion was the sample of six
2-minute slices where 10.4% (a difference of —0.2%) of the adolescent utterances were
characterized as counter change talk. In contrast, counter change talk represented 9.7% (a
difference of —0.9%) of adolescent verbalizations in four 1-minute slice sample, 10.2% of
the six 1-minute slice sample (a difference of —0.4%) and 11.3% of the four 2-minute slice
sample (a difference of 0.7%). The six 2-minute slice sample demonstrated the highest
degree of accuracy (the closest proportion) in 10 of the 20 communication behaviors coded.

The pattern among the correlations between the fully coded dataset and the thin slice
samples, presented in Table 2, also demonstrated the expected pattern, with even stronger
findings. The strength of the correlation between the fully coded dataset and the thin slice
samples increased when a greater number of slices was extracted (i.e., 6 slices versus 4) and
when “thicker” slices were extracted (i.e., 2-minute versus 1-minute slices). For 13 of the 20
communication behaviors coded, the strongest correlations were observed within the six 2-
minute slices sample. As an illustration, consider the adolescent “commitment language”
code. The four 1-minute slice sample demonstrated a moderate, statistically significant
correlation with the fully coded dataset (r = .474, p < .01), the strength of the correlation
increased when both a greater number of thin slices were extracted (six 1-minute slices: r =.
726, p <.001) and when “thicker” slices were extracted (four 2-minute slices: r =.701,p <.
001). But, the strongest correlation was observed when six 2-minute slices were sampled (r
=.760, p <.001).
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4. Discussion and Conclusion

4.1. Discussion

The results of this study suggest that thin slice sampling may be a useful and accurate
strategy to reduce coding burden when characterizing verbal communication during clinical
encounters with behavioral coding schemes. As expected, samples comprised of a greater
number and duration of thin slices demonstrated the greatest accuracy with the six 2-minute
slice sample demonstrating the greatest accuracy. Surprisingly, the four 2-minute slice
sample demonstrated only slightly less accuracy than the six 2-minute slice sample. The
proportions of five communication behaviors demonstrated greater accuracy in the four 2-
minute slice sample than the six 2-minute slice sample with the overall differences between
the two samples being quite small, on average 0.9%. Similarly, six communication
behaviors coded in the four 2-minute slice sample represented the strongest correlation with
the full dataset and, overall, the average difference between the samples of four versus six 2-
minute slices was only .122. Coding four 2-minute thin slices, versus six 2-minute slices,
would reduce the coding burden considerably. Specifically, coders would code 28% of the
average 29 minute encounter when extracting 8 minutes versus 41% when extracting 12
minutes. These results suggest that using four 2-minute thin slices may provide a slightly
lower level of accuracy than six 2-minute slices, but much greater utility when considering
resource expenditures, i.e., coding duration and associated costs, both financial and quality.

Literature on the use of thin slices to code discrete verbal behaviors is quite limited.
However, three studies have examined the use of thin slices to code behavior and
demonstrate findings that are consistent with the current study’s findings. When coding
discrete nonverbal behaviors (gestures, nods, self-touches, smiles, gaze) among
undergraduate students collaborations, Murphy [4] found the accuracy of thin slices
increased when the number of thin slices extracted increased from 1 to 2 to 3 (all one minute
in duration). Specifically, the three slice sample, which represented 20% of the 15 minute
interaction, demonstrated the greatest accuracy in three of five nonverbal behavior
categories (gaze, self-touch, and smile). But, like the results of the current study, when
comparing the magnitude of correlations observed in each of the three thin slice samples, the
differences were relatively small, with the exception of self-touch. In Roter’s study [16] of
patient-provider communication among medical students, the thin slice sample comprised of
three slices was more strongly correlated with the entire encounter than any 1-minute thin
slice. James et al [15] found “thicker” slices, those nine minutes in duration representing
50% of the 18 minute interaction, accurately represented mothers and infants dyads’ eye
gaze and vocalizations but shorter slices of three and six minutes were discrepant from
patterns observed in the full interaction.

Limitations of the current study include extracting thin slices of previously coded data. If the
thin slices were extracted and then coded, the results of the coding might vary. For example,
a counselor’s reflection of a patient statement might be miscoded if the preceding patient
statement was not extracted. The relatively small sample size and specific context from
which the observations were drawn might also limit generalizability. Although 1,776
behaviors were coded, these behaviors occurred within the context of 37 Ml sessions
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between an African American adolescent and a weight loss counselor. Thus, these results
might not generalize to other video-recorded data, other types of counseling sessions or
clinical interactions with adults or other populations. Thus, there is a need to replicate this
research with both larger and more diverse samples and to examine the utility of thin slices
coded after, versus prior to, extraction.

4.2. Conclusion

Despite these limitations, this research adds to a very small literature suggesting thin slices
might be a viable methodology for coding verbal behaviors. Our results suggest thin slice
samples of counselor-patient interactions demonstrate a high degree of accuracy, relative to
fully coded sessions, when characterizing verbal communication behavior in Motivational
Interviewing sessions. We found the highest degree of accuracy when six 2-minute slices
were extracted and only slightly lower accuracy when four 2-minute slices were extracted.
This research has the potential to facilitate high quality research examining the complex,
behavioral interactions that occur between clinicians and patients in a variety of settings,
research that has been significantly limited by its resource intensive nature.

4.3 Practice Implications

Given the limited literature on the application of thin slices to behavioral coding schemes,
both verbal and nonverbal, we suggest that researchers interested in using thin slices in their
own work conduct preliminary research to determine the ideal number and “thickness” of
slices required for their study context. In their discussions, both Murphy [4] and James et al
[15] indicate the frequency of the target behavior is a critical issue. Thin slices sampling
might not accurately detect and, therefore, might not be appropriate for behaviors with a
very low base rate. A second consideration is the length of the observation to be coded. In
this study, we could not examine thin slices greater than 2 minutes “thick” because, for some
of the sessions, extracting slices of longer duration would result in coding the entire session
thereby defeating the entire purpose of using thin slices, i.e., reducing coding burden.
Although an individual decision is dependent on available resources and research goals, we
suggest that if using thin slices does not reduce the coding burden by at least half, resource
savings is minimal and the argument for using thin slices is weak.
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