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Kathrene Renee Conway,” Meredith A Repke,' Shannon C Houck®

ABSTRACT

Objective Motivational interviewing (Ml) is a widely
used and promising treatment approach for aiding in
smoking cessation. The present observational study
adds to other recent research on why and when Ml
works by investigating a new potential mechanism:
integrative complexity.

Setting The study took place in college fraternity and
sorority chapters at one large midwestern university.
Participants Researchers transcribed Ml counselling
sessions from a previous randomised controlled trial
focused on tobacco cessation among college students
and subsequently scored clients’ and counsellors’
discussions across four counselling sessions for
integrative complexity.

Interventions This is an observational secondary
analysis of a randomised controlled trial that tested the
effectiveness of MI. We analysed the relationship between
integrative complexity and success at quitting smoking in
the trial.

Primary and secondary outcome measures Success
in quitting smoking:Participants were categorised into
two outcome groups (successful quitters vs failed
attempters), created based on dichotomous outcomes
on two standard variables: (1) self-reported attempts
to quit and (2) number of days smoked via timeline
follow-back assessment procedures that use key
events in participants’ lives to prompt their recall of
smoking.

Results We found (1) significantly higher

complexity overall for participants who tried to

quit but failed compared with successful quitters
(standardised 3=0.36, p<0.001, (Lower Confidence
Interval.)LC/=0.16, (Upper Confidence Interval)
UCI=0.47) and (2) the predictive effect of complexity
on outcome remains when controlling for standard
motivational and demographic variables (partial
n102)=-0.23, p=0.022).

Conclusions Taken together, these results suggest

that cognitive complexity is uniquely associated with
successful quitting in Ml controlled trials, and thus may

Strengths and limitations of this study

» Our study proposes and tests part of a new
psychological model for application to motivational
interviewing (M) interventions. We evaluate the
tenability of using cognitive complexity to predict
outcomes during Ml treatment.

» This study provides a unique research contribution
by directly evaluating the relationship between
cognitive complexity and success during Ml
treatment sessions. It does so in an ecologically
valid fashion by scoring complexity during actual MI
Sessions.

» Our sample included a college population of
occasional smokers. While this population is very
important in its own right, it is not necessarily
representative of other groups of smokers and
therefore should not be generalised beyond this
population.

» Due to the observational design of the study, we
cannot make a strong claim about causality. Rather,
we argue that these data are largely consistent with
the model we propose, and future studies would be
necessary to rule out alternative possibilities.

INTRODUCTION

Tobacco use continues to be the leading
cause of preventable death and disease in
the USA and many parts of the world."™ One
of the most widely used and recommended
behavioural change approaches to helping
persons quit smoking is motivational inter-
viewing (MI).*” MI is designed to help clients
with the problem of ambivalence about
change, such that it enhances motivation
for behaviour change through a collabora-
tive, goal-oriented style of communication.®
MI has been demonstrated to heighten
smokers’ readiness to quit,” increase the like-
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Meta-analyses show modest positive effects for MI on
smoking outcomes.” ***!

Background/rationale

While MI sometimes yields desired change outcomes, it
is not yet fully understood how exactly MI evokes change.
Numerous theories have been proposed as potential
mechanisms of action for MI, including self-determi-
nation theory,® cognitive dissonance theory,” self-per-
ception theory,” behaviour analytic principles®* and a
combination of the elicitation of change talk and rela-
tionship factors.”” Despite the widespread use of MI for
smoking cessation, a full understanding of the mech-
anisms by which MI might promote cessation is still
emerging, and studies have sometimes failed to find clear
explanations of its success.”® To improve the effectiveness
of MI, it is important to better establish the underlyin
pathways by which MI influences smoking behaviour.
This is especially the case for the use of MI for smoking
cessation, where the modest treatment effects and vari-
ability of findings across studies suggest the treatment can
be improved.” *' The purpose of our research is to help
fill in this gap by exploring one variable that may be asso-
ciated with MI's effectiveness and yet is novel in its appli-
cation to MI research: cognitive complexity.

Cognitive complexity

Cognitive complexity has been conceptualised in many
different ways, but it is broadly defined as recognising
multiple dimensions of a particular topic or issue.” > A
cognitively simple approach focuses on only one idea or
dimension (eg, ‘smoking is bad’), whereas a more cogni-
tively complex approach refers to the acknowledgement
of more than one idea or dimension (eg, ‘smoking has
bad health consequences, but it also has good social
consequences’). The construct of complexity has been
used to understand such diverse phenomena as success
in treating personality disorders,” the genetic herita-
bility of attitudes,” the psychology of ageing and death,”
Holocaust survivors’ coping mechanisms,” successful
parenting™ and psychological extremism.* 5057 Although
cognitive complexity has been characterised as both a
personality trait”™ ™’ and as a state that fluctuates via envi-
ronmental circumstances and motivations,28 SLAS G s
clearly changeable over time,®*' 2% 4= eyen with brief
interventions.*® *”

Below, we discuss in more depth why, although the
application of cognitive complexity to MI is novel, there
are reasons to believe it may help us understand why MI
works—and ultimately help make it more effective. First,
however, we explain in more detail the nature of the
measurement of cognitive complexity itself.

Open-ended complexity measurements

Cognitive complexity has been measured in many different
ways. One way is to use self-report questionnaires.”™" A
different method involves scoring open-ended statements
for the complexity of their structure.?® *1 32 418 Thege

open-ended methods involve the evaluation and subse-
quent scoring of the multidimensionality of the actual
thoughts of people as they represent themselves without
asking the persons any specific complexity-relevant ques-
tions. As such, open-ended methods allow researchers to
obtain direct measurements of the complexity of partici-
pants’ actual thoughts in an unobtrusive way. Because we
are interested in directly capturing the real-time thoughts
of participants in smoking interventions in as genuine a
manner as possible, this open-ended approach was used
for the present research. In particular, we chose the
most commonly used and most widely validated open-
ended measurement: integrative complexity.*' Integrative
complexity involves assigning open-ended materials
scores based on the levels of (a) differentiation, which
refers to one’s ability to distinguish between different
dimensions of an issue and (b) integration, or the degree
to which differentiated dimensions are connected into a
larger framework. Complexity scores are assigned based
solely on the structure of a passage rather than its meaning
or content,*" and as a result, integrative complexity can
capture a wide range of phenomena.

Cognitive complexity and smoking cessation in MI
counselling

Cognitive complexity has been tied to health-related
outcomes™ ** * but has never been directly tied to MI
or smoking outcomes in particular. However, there is
much conceptual overlap between MI, smoking outcomes
and complexity. Below, we discuss a model of MI's overlap
with complexity.

A basic model of complexity and MI counselling success
The currentresearch is designed to testone partof alarger
model focusing on different psychological phases clients
may go through during MI treatment. This model is drawn
from work and theory on cognitive complexity,®® *' *!
ML "% ambivalence” ™ and phase modelling.”® It is also
complementary to other motivational models suggesting
the importance of resisting impulses to smoke when they
occur.”

A simplified version of the model is presented in
figure 1. In the present study, we focus only on the connec-
tion from occasional/exploratory smokers to end of
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Figure 1 Proposed model of cognitive complexity during

successful smoking cessation.
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treatment (middle-to-right part of figure 1). This model
suggests that occasional or exploratory smokers may have
too much complexity and that cognitive simplicity is more
likely to be associated with lasting positive behaviour
change. This follows from the psychology of simple versus
complex thinking: the advantages of simplicity revolve
around consistency,”® maintained action and resolve** ™
and strength of beliefs.”® % These advantages weigh
heavily in favour of simplicity for producing positive,
lasting, smoking-related change.

Objectives

This study was a secondary analysis of a randomised clin-
ical trial of MI for smoking cessation in college students."'
In line with our goal to explore the benefits of simplicity
as expected by our model, we focused on occasional
smokers. We divided people into outcome groups (those
who attempted to quit but failed and those who attempted
to quit and succeeded) and scored a subsample of partici-
pants’ sessions for both client and counsellor complexity.
Three hypotheses were tested: (1) successful quitters will
show lower overall complexity than those who attempted
to quit but failed. (2) Cognitive complexity will show
discriminant validity above and beyond more traditional
motivational and descriptive variables. (3) Successful
quitters will show a greater drop in complexity from
beginning to end of treatment compared with those who
attempted to quit who failed.

Because counsellor simplicity in other contexts is
related to client success,” it is possible that (as expected
for clients) counsellors in sessions with clients who ulti-
mately quit will show lower levels of complexity compared
with sessions with failed attempters. Thus, we further
tested the degree that counsellor complexity was asso-
ciated with client success, although we made no firm
hypotheses.

METHODS

Ethics statement

Participants provided their written informed consent and
received course credit for participation. Study procedures
were reviewed and monitored by institutional review
boards at the University of Montana and University of
Missouri.

Study design

We follow Strengthening the Reporting of Observational
Studies in Epidemiology reporting guidelines. This is an
observational secondary analysis of a group randomised
clinical trial that compares the complexity of those who
succeeded in quitting smoking during the trial with those
who did not. We also included possible moderators (client
vs counsellor, session number) and multiple covariates.
Our procedures closely followed other research that has
used linguistic analyses in MI contexts to analyse success
or failure.® ™ Specifically, like prior research, we (1)
focused on participants who had been assigned to an MI

condition in a prior study %, (2) used explicit criteria to
divide participants up into categories relevant to ultimate
outcome prior to scoring % (8) used linguistic scoring
systems to score clients during MI sessions by trained
scorers blind to outcome group’ * and (4) compared
outcome groups by their scores on these linguistic
measures.’ °** Thus, while we are using an entirely novel
linguistic scoring system, we followed procedures parallel

to similar MI work.

Setting

More information about the RCT on which our secondary
analysis was conducted'' and recruitment procedures®
can be found elsewhere. In brief, students enrolled in
college fraternity and sorority chapters were recruited
to participate in a health study. Chapter members were
eligible if they reported smoking one or more cigarettes
in the prior 30 days, regardless of their interest in quit-
ting. Members were randomised by chapter to receive
either four individual sessions of MI for smoking cessa-
tion or for increasing consumption of fruits and vegeta-
bles. Because our focus is on understanding success and
failure in MI conditions, only those assigned to the MI
for smoking condition (n=245) were considered for the
present study.

Participants

Consistent with the idea that they can be characterised as
being occasional/exploratory smokers at the beginning
of treatment, these 245 participants (35.5% female, 4.1%
non-white and 11.1% smoked every day) were generally
moderate in motivation to quit smoking (mean=5.4, on
0-10 scale, where 10 is very motivated), whereas they
were high in confidence that they had the ability to quit
if they wanted to (mean 8.9, 0-10 scale, where 10 is very
confident). MI sessions (typically 20-30min long) were
run by rigorously trained clinical and counselling grad-
uate students, and fidelity of sessions was monitored
throughout the study. Sessions were subsequently tran-
scribed. The University of Montana and The University of
Missouri Institutional Review Boards approved and moni-
tored the study procedures.

Outcome variable
Our purpose was to compare the complexity levels of
sessions that were ultimately successful (where clients ulti-
mately quit smoking) with those that were not successful
(where clients did not ultimately quit smoking). Thus, for
our secondary analysis, we did not use all of the partici-
pants in the original study. It is this secondary selection
process (and not the process of recruitment and selection
from the original randomised trial) that we describe here.
In order to maximise power, selection of participants
for inclusion was quasirandom. Participants were first
categorised into two outcome groups created based on
dichotomous outcomes on two variables. The first, self-re-
ported attempts to quit, was assessed by responses to the
question ‘Since the study started, have you made a serious
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and concerted effort to quit smoking?’ (yes/no%;). The
second, smoking status, was assessed by self-reported
number of days smoked using the highly validated time-
line follow-back assessment procedures that use key events
in participants’ lives to prompt their recall of smoking (0
days/1-30 days™;). Participants were categorised into
two groups: (1) failed attempters (reported making one or
more quit attempts and reported smoking on 1 or more
days out of the past 30 days at the end of treatment) and
(2) successful quilters (reported making one or more quit
attempts and reported not smoking on any days out of the
past 30 days at end of treatment). Participants who made
no attempts to quit (based on self-reported attempts to
quit) were dropped from the present secondary analysis.

After this categorisation process was complete, partici-
pants were randomly selected from within these outcome
groups. This method ensured an essentially equal number
of participants in each outcome group (successful quit-
ters and failed attempters), which maximises power and
increases interpretability of findings.”” Because we want
to compare successful quitters with failed attempters, this
method maximises our likelihood of finding an inter-
pretable effect and offered enough power (n=1100 para-
graphs, detailed below) in each condition. Furthermore,
this method ensured that the selection of final partic-
ipants in each category was random, thus reducing the
likelihood of any selection biases.

Originally, there were 55 participants in the failed
attempter group, and 33 participants in the quitter group.
From each group, we randomly selected 16 participants.
One participant from the successful quitter group was later
dropped after review of their session transcripts revealed
they were actually in the non-smoking MI condition from
the original randomised trial, resulting in a sample of 31
participants. All available MI sessions of each of the 31
participants in the final sample were then transcribed.
(Due to the fact that some participants did not attend
all the counselling sessions, six of the participants were
missing one of the four transcripts, and four were missing
two of the transcripts, resulting in 110 session transcripts.
Scores were aggregated by computing the mean of avail-
able data.). Each session transcript was split to create two
documents from the original; this was done to create
separate documents containing client statements and
counsellor statements. As a result, there were 220 docu-
ments used for analysis in the present study (110 client
documents and 110 counsellor documents).

Complexity variables

In accord with norms in the complexity fiel we
selected five paragraphs per document (220 documents
x five paragraphs each, n=1100). A paragraph was consid-
ered a single response that was not interrupted directly by
asignificant discussion or question from the other person.
Because of the large variability in paragraphs in terms of
length and context (eg, some were one-word answers and
some were lengthy paragraphs), we followed a strategy
similar to that used in past research® by selecting the five

66 67
d,” %

longest responses for analysis (by word count) to prevent
bias due to statement length.

Following the highly validated integrative complexity
scoring system,”® each paragraph was presented to
trained integrative complexity scorers in a random order.
Coders were blind to the purpose of the project and to
the outcome condition of the participant paragraphs they
were scoring. As required by the integrative complexity
system,” coders assigned an integrative complexity
score between 1 (simplistic thinking) and 7 (complex
thinking). Scores are assigned based on the levels of (A)
differentiation and (B) integration. Specifically, a score
of 1 indicates simplistic thinking (no differentiation of
dimensions), whereas a score of 3 indicates clear differ-
entiation of at least two dimensions (but no integration).
A score of 5 contains both differentiation of at least two
dimensions and subsequent integration of those differen-
tiated dimensions. Finally, a score of 7 reflects the highest
level of complex thinking, marked by larger hierarchical
thinking and/or an integration of separate integrated
dimensions.

We also scored two subcomponents of integrative
complexity, elaborative complexity and dialectical complexity.
Elaborative complexity occurs when someone complexly
defends a singular point of view (eg, ‘smoking is bad for
my overall health, and bad for my teeth’), while dialec-
tical complexity occurs when someone recognises that
competing points of view are both legitimate (eg, ‘smoking
is bad for my health, but good for my social life’; see refs
28 31 36). Fach subconstruct was scored on the same
1-7 scale. A passage was first scored for overall integra-
tive complexity, then trained coders assessed how much
of that score was due to elaborative complexity or dialec-
tical complexity.” Therefore, all passages received three
scores: one for overall integrative complexity, and one for
each subcomponent (elaborative and dialectical).

Each of the 1100 selected paragraphs were scored
independently by five extensively trained integrative
complexity coders who had previously achieved a reli-
ability level for integrative complexity of at least 0.85 with an
expert coder using established procedures® and success-
fully coded the two subcomponents in prior research.®*!
The paragraphs were presented to coders in a random
order. Coders were blind to cessation outcome type and
session number of the paragraphs they were coding and
were further unaware of the larger theoretical approach
of the project. In a manner similar to prior research,”
any individual coder’s score that substantially deviated
from the overall average coders’ score (a difference of
an individual coder from the group of coders >2) was
removed and replaced with the mean paragraph score.
The resulting summary scores showed satisfactory inter-
rater agreement for all three variables (integrative
complexity alpha=0.86, dialectical complexity alpha=0.84
and elaborative complexity alpha=0.78).

For all analyses below, we aggregate the five paragraphs
from each document into an average score and use the
document as the unit of analysis (n=220).
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Control variables

To test the degree that cognitive complexity shows discrim-
inant validity above and beyond established motivational
variables, we controlled for a subset of relevant variables
collected in the parent study: (1) motivation to quit
smoking'!, (2) confidence in ability to quit smoking',
(3) self-regulation,68 (4) self-efﬁcacy69 and (b) outcome
expectationsm and self-evaluative emotions.”" All of these
variables were collected at pretreatment (prior to session
1), and some were additionally collected at end of treat-
ment (after session 4). We controlled in each case for the
mean scores at pretreatment and (when available) end of
treatment separately, as well as a difference score (when
available) accounting for change on the variable over
time.

To show the added effects of cognitive complexity
beyond possible confounding factors, we further
controlled for an additional set of smoking-relevant vari-
ables collected at pretreatment baseline: (1) nicotine
dependence,” (2) contemplation ladder for quitting
smoking,” (3) prior history of quit attempts’® and (4)
cigarettes smoked per month at baseline.”

Study size

Study size was originally proposed as a function of power
estimates made using G¥Power. These power estimates
used parameters from a similar pilot study with fewer
participants in each outcome group (eight) and fewer
sessions per participant (two). As can be seen in our
results, the resulting study was adequately powered for
our main conclusions.

Statistical analyses and summary of variables in design

All data analyses were performed using SPSS (V.22),
and we used an alpha level of. 05 to determine statis-
tical significance. We used two complementary statistical
approaches. First, we used a series of factorial analyses of
variance (ANOVAs). For this approach, our independent
variables were outcome group (successful quitters vs failed
attempters), session number (one, two, three or four)
and person type (client vs counsellor). Our dependent

variables in these ANOVAs were integrative complexity,
dialectical complexity and elaborative complexity.

Conceptually, the use of outcome group as an (Inde-
pendent Variable) IV and integrative complexity as a
(Dependent Variable) DV is an arbitrary distinction used
to capture a relationship between variables and should
not be interpreted to imply causality in either direction.
Indeed, integrative complexity in the sessions comes before
the variables used to categorise into the dichotomous
outcome groups (and thus, any causality would likely
go in the opposite direction). We use an ANOVA with
outcome groups as the IV because this is the clearest way
to illustrate the potential interactive relationship between
outcome, session, person type and complexity. However,
the results would be the same if we used correlational
analyses with integrative complexity predicting outcome
(or vice versa).

Indeed, we additionally used a correlational approach
to some analyses. In these correlational analyses, we test
the larger effect of cognitive complexity on outcome while
further controlling for our covariates: motivation to quit
smoking, confidence in ability to quit smoking, self-regu-
lation, self-efficacy, outcome expectations, self-evaluative
emotions, nicotine dependence, contemplation ladder
for quitting smoking, prior history of quit attempts and
cigarettes smoked per month at baseline.

Regardless of statistical method, it is the relationship
between the complexity of the sessions and the outcome
that we are interested in illustrating, and we do not mean
to imply direct causality either way. We return to this issue
in the discussion.

RESULTS

Primary analyses

Table 1 shows the overall pattern of integrative complexity
for both counsellors and clients. A 2 (person type: client
or counsellor) x 2 (outcome: successful quitter or failed
attempter) x 4 (session number: I, 2, 3 or 4 ANOVA on
integrative complexity yielded the predicted main effect of

Table 1 Integrative complexity by success/failure group, session and client/counsellor
Failed attempter = Successful quitter F p Value
Client Session 1 2.11 1.88 n/a n/a
Session 2 1.84 1.53 n/a n/a
Session 3 1.85 1.48 n/a n/a
Session 4 1.96 1.57 n/a n/a
All sessions 1.94 1.63 17.36 <0.001
Counsellor
Session 1 1.99 1.76 n/a n/a
Session 2 1.94 1.67 n/a n/a
Session 3 1.81 1.42 n/a n/a
Session 4 1.80 1.55 n/a n/a
All sessions 1.89 1.60 14.68 <0.001
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outcome on complexity: complexity was lower in sessions
for successful quitters (Mean=1.91) than for failed
attempters (Mean=1.62), 1, 203)=32.04, two-tailed
p<0.001. Analyses also revealed a main effect for session,
with complexity generally lower at the end of treatment
than at the beginning (session 1: Mean=1.94; session 2:
Mean=1.76; session 3: Mean=1.66; session 4: Mean=1.72),
I(1, 203)=5.27, two-tailed p=0.002. No other signifi-
cant effects emerged (counsellor/client main effect
F(1,203)=0.52, two-tailed p=0.471; counsellor/client x
outcome 113,203)=0.13, two-tailed p=0.722; counsellor/
client x session F(3,203)=1.05, two-tailed p=0.372; session
x outcome [(3,203)=0.33, two-tailed p=0.806; three-way
interaction £(3,203)=0.09, two-tailed p=0.964).

Focused ANOVAs revealed a similar set of inferential
statistics for counsellors and clients separately: the key
test revealed the same main effects for outcome group
on integrative complexity for both clients and counsellors
(see table 1 for individual test information), with both
clients and counsellors showing significantly reduced
complexity during successful quitting sessions. All other
effects for integrative complexity were also similar to
those combining clients and counsellors.

Covariation analyses
Because primary significant results of interest involved the
relationship between outcome and integrative complexity
(IC), we focused correlational covariation analyses on this
relationship. We first controlled for the average sentence
length of the document; doing so did not alter the rela-
tionship between IC and outcome (dummy coded as
failure=0, success=1) for the whole sample, client-only
analyses or counselor-only analyses (all partial 1r5<-0.33,
all two-tailed p's<0.001). This reveals that the key effect is
not an artefact of longer or shorter conversational styles.
To remove unnecessary noise from the remaining
covariation analyses, we first correlated all possible covari-
ates from pretreatment and post-treatment with both
client integrative complexity and outcome. We then only

included covariates in the final analyses that were signifi-
cant predictors of both IC and outcome.

No post-treatment were significantly
correlated with both, but five pretreatment measures met
these criteria for inclusion: confidence in quit ability, nega-
tive outcome expectations, self-efficacy (positive affect in social
situations subscale), self-evaluation of emotions and self-reg-
ulation. For these five covariates, we ran sets of partial
correlations with (1) all five as covariates entered at once
and (2) each of them entered separately. These analyses
revealed that integrative complexity remained a signif-
icant negative predictor of success in quitting smoking
when all five covariates were entered as predictors simul-
taneously (/C-Success partial r (102)=-0.23, two-tailed
p=0.022) and for each predictor entered separately. The
single predictor accounting for the most variance was
self-efficacy for positive affect in social situations, but a signif-
icant effect of IC on success remained when accounting
for that predictor (/C-Success partial r (106)=-0.26,
two-tailed p=0.007).

We further included covariates representing change
scores from beginning to end of treatment for the two
variables for which information was available (self-evalu-
ation and self-regulation), and these change scores did
not affect the IC-Success relationship (/C—-Success partial r
(105)=-0.35, two-tailed p<0.001).

In summary, these analyses demonstrate the discrimi-
nant validity of integrative complexity in predicting client
success in MI treatments: accounting for multiple moti-
vational and smoking-related factors, a significant predic-
tive ability of integrative complexity remains.

measures

Dialectical and elaborative complexity

For all primary ANOVA analyses, we performed parallel
sets of analyses for dialectical complexity and elabora-
tive complexity. For the main effect of outcome, these
analyses directly paralleled those for overall integra-
tive complexity, with successful quitter sessions showing
significantly lower dialectical and elaborative complexity

Table 2 Dialectical complexity by success/failure group, session and client/counsellor

Failed attempter  Successful quitter F p Value
Client Session 1 1.80 1.64 n/a n/a
Session 2 1.61 1.38 n/a n/a
Session 3 1.69 1.36 n/a n/a
Session 4 1.75 1.41 n/a n/a
All sessions 1.71 1.45 18.93 <0.001
Counsellor
Session 1 1.75 1.53 n/a n/a
Session 2 1.59 1.51 n/a n/a
Session 3 1.54 1.25 n/a n/a
Session 4 1.53 1.41 n/a n/a
All sessions 1.60 1.43 8.37 0.005
6 Conway LG, et al. BMJ Open 2017;7:015849. doi:10.1136/bmjopen-2017-015849
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Table 3 Elaborative complexity by success/failure group, session and client/counsellor

Failed attempter = Successful quitter F p Value

Client Session 1 1.39 1.28 n/a n/a

Session 2 1.28 1.17 n/a n/a

Session 3 1.18 1.10 n/a n/a

Session 4 1.22 1.19 n/a n/a

All sessions 1.26 1.19 412 0.045
Counsellor

Session 1 1.35 1.24 n/a n/a

Session 2 1.39 1.21 n/a n/a

Session 3 1.32 1.17 n/a n/a

Session 4 1.35 1.14 n/a n/a

All sessions 1.35 1.19 16.70 <0.001

However, as can be seen in tables 2 and 3, the descriptive pattern of dialectical and elaborative complexity across sessions differed for
clients and counsellors. To better understand this pattern, we computed a variable representing the relative tendency of participants to use

dialectical versus elaborative complexity (computed as dialectical complexity — elaborative complexity, as used in prior researc|

this variable exploratory complexity.

compared with failed attempter sessions for both clients
(see tables 2 and 3).

A 2 (person type: client or counsellor) x 2 (outcome:
successful quitter or failed attempter) x 4 (session number:
1, 2, 3 or 4 ANOVA on exploratory complexity yielded a
main effect of outcome: exploratory complexity was
significantly lower in sessions for successful quitters than
for failed attempters, F(1, 203)=6.02, two-tailed p=0.015.
However, this effect was significantly qualified by an
outcome x person type interaction, while no difference
between success and failure sessions emerged for coun-
sellors (successful quitter: Mean=0.24; failed attempter:
Mean=0.25), the difference between success and failure
sessions was strong for clients (successful quitter:
Mean=0.26; failed attempter: Mean=0.44), interaction F(1,
203)=4.45, two-tailed p=0.036.

DISCUSSION

In line with study objectives, the present results show the
discriminant validity of cognitive complexity in predicting
client success during an MI intervention. Clients who ulti-
mately quit smoking showed lower integrative complexity
than those who tried to quit but failed, and this effect
remained even when controlling for a large array of
variables. Those control variables included superficial
markers such as sentence length, pre-existing tobacco use
and a large number of motivational variables that have
been shown to predict smoking cessation success in prior
research. In short, these data support the conclusion that
low integrative complexity is uniquely associated with
success in quitting smoking for occasional smokers in MI
contexts.

Although the present study is the first test of the
effect of integrative complexity on smoking cessation in
MI contexts, the idea that simplicity is associated with
long-term successful health outcomes is consistent with

h3'4%). We call

research suggesting that more complex strategies/plans
decrease behavioural adherence to both weight loss plans™
and health plans in the elderly.”’ It is further consistent
with research—using the same open-ended measurement
of complexity as the present project—that reveals higher
levels of cognitive complexity in both clients and counsel-
lors predict poor outcomes in a treatment for personality
disorders,” as well as work demonstrating higher levels
of complexity in descriptions of maladaptive (vs adaptive)
coping episodes.77 In each of these cases, simplicity was
associated with positive behavioural outcomes. Thus, this
work fits in with prior work suggesting that, ultimately,
cognitive simplicity may be required for sustaining
healthy behaviours.

Potential implications for MI counselling and future directions
Why might these results matter for MI counselling? In
the present study, clients’ levels of cognitive complexity
during real-time sessions was associated with their ultimate
success in quitting smoking in ways consistent with power
of simplicity suggested by the right side of our model (see
figure 1). Given that the mechanisms by which MI works,
and correspondingly the reasons why it sometimes fails to
work, are not well understood%; this initial evidence that
cognitive complexity matters during treatment could be
of vital importance.

For example, if (as our data suggest) a reduction in
cognitive complexity is associated with success, it may
be that the very motives and goals that MI is designed
to increase might sometimes influence complexity in
a direction exactly opposite of what is conducive to quit-
ting smoking. Indeed, this fact might help explain the
evidence that MI can be counterproductive for individ-
uals who are already ready to change,” as well as vari-
ability in studies testing MI’s success in smoking cessation
outcomes.” *' Because the most recent thinking about
MI® has led to the identification of overlapping processes

Conway LG, et al. BMJ Open 2017;7:€015849. doi:10.1136/bmjopen-2017-015849

7


http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on October 27, 2017 - Published by group.bmj.com

Open Access 8

that include engaging, evoking participants’ motivation
for change and planning, it may be beneficial for counsel-
lors to specifically avoid or minimise evoking in the latter
phases of the progression towards change. Thus, these
data suggest it might be useful to consider ways to keep
the positive benefits in an MI approach while curbing
the negative effects on cognitive complexity for clients
in more exploratory phases of treatment. The present
studies, while not following participants through multiple
phases, does suggest that in MI contexts, sometimes
simplicity is associated with success more than complexity.

Caveats and limitations

This study is not without its limitations. First, we do not
make strong claims about the causal influence from
complexity to outcome. Rather, we argue that these data
are largely consistent with the part of the phase model
tested in the present work, but future studies would be
necessary to more firmly establish a clear causal connec-
tion via experimental manipulations. However, given that
no evidence currently directly ties cognitive complexity to
success in outcomes during real-time sessions, the strong
and unique association found in the present study is
nonetheless an important advance.

It is further worth noting that we only test one part of
the phase model in the present work—the part of figure 1
that suggests occasional/exploratory smokers would show
more improvement if they had lower complexity. We do
not test the other parts of the model. However, this test is
important even if the phase model itself—taken in total—
turns out to be wrong. Disconnected from the phase
model, these results at a minimum demonstrate that
clients who succeeded in an MI smoking intervention had
lower complexity during sessions than those who did not
succeed. While one cannot draw firm causal conclusions,
it is nonetheless worth considering why this phenomena
is occurring. Because integrative complexity consistently
was uniquely associated with client success in our results
even when controlling for other common factors, we feel
the most likely explanation is that integrative complexity
is worthy of attention as playing a potentially important
role in change.

In offering this interpretation, we follow a similar path
as other researchers who have performed secondary
analyses on the linguistic properties of MI counselling
sessions.”® As in that prior work, our outcome variable
occurs (during the course of the study) at a later point
in time than the sessions themselves, and thus, it is more
likely that a causal arrow between the two variables would
go from complexity to outcome than vice versa. Indeed,
in demonstrating differences across client success based
on linguistic coding of sessions’ commitment language,
one well-cited paper™ argued that ‘...attention to client
commitment language as a reliable in-session indicator
of the probability of target behavior change appears to
be warranted’ (p. 875). Later, they elaborated : ‘Accord-
ingly, attempts to strengthen a client’s desire, self-effi-
cacy (ability), need, and reasons to change should lead

to gains in overall commitment strength and ultimately
to behavior change’ (p. 876). In brief, throughout, they
treated their results on commitment language—using a
similar design and method as we use here—to indicate the
real possibility that their linguistic variable was important
enough to warrant consideration in making changes that
will help people foster long-term behavioural success. We
follow the same logic here. Thus, while we cannot draw
strong causal conclusions, we (like prior researchers)
think it is valuable to study what differentiates a successful
set of sessions from an unsuccessful set. To the degree
that complexity uniquely differentiates those sessions—
and our evidence demonstrates that it does—it suggests
that a larger randomised study that can more fully deter-
mine causality is in order. Our study is an important first
step in that chain.

A further limitation of the present work is that inter-
pretation of these data should be limited to occasional
smokers and possibly college populations. While this
population is very important in its own right and is an
important bridge between youth and adult smoking
behaviours,'" it nonetheless does not necessarily repre-
sent non-college populations. Especially given the fact
that the phase model predicts a potentially divergent
complexity—success pattern for persons in different
phases (see figure 1), it is an important task for future
research to consider different populations of smokers.
The present results should be viewed as relevant to a
specific sample that clearly had a particular set of prop-
erties (modest motivation to quit and high confidence in
their ability to quit). While that sample is meaningful in
its own right, additional research is necessary to further
clarify the boundaries of the effects reported here.

In addition, we measured the cognitive complexity
of participants during real counselling sessions and did
not have long-term follow-ups concerning their level
of complexity outside of those contexts. This raises the
possibility that the measured level of complexity may
not reflect the real thoughts of participants. Although it
is possible that these studies reflect a change in superfi-
cial verbiage rather than in participants’ actual thinking,
research on open-ended complexity measures typically
suggests that it is a marker of private cognitions rather
than simply superficial self-presentation.” ™ * Moreover,
in general, researchers have argued that transcriptions
of interviews, such as we use in the present work, likely
minimise self-presentational concerns in various forms of
linguistic analyses,” ™ and it is common in MI linguistic
research to use transcripts of counselling sessions as
primary source material ® >

Finally, the present work should be seen as comple-
mentary to work examining biological factors relevant to
smoking cessation® and is not intended to supplant or
invalidate those perspectives. Indeed, in a biopsychosocial
model, health outcomes are multiply determined by the
interplay of biological, psychological and social factors.®
The present study falls squarely within the ‘psycholog-
ical’ facet of these and other related models. While the
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present study does not integrate this psychological facet
with biological or social factors explicitly, it follows in the
footsteps of a long line of research attempting to illumi-
nate the psychological mechanisms®® %25 that underpin
change in MI contexts.
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