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Abstract

This study aimed to determine how control charts—a form of time-series line graphs—can be
implemented in psychotherapy research to indirectly identify probable rupture—repair episodes
that are associated with psychotherapy outcome. There is no current standard in psychotherapy
research with regard to how to use control charts to identify rupture—repair events. Control
charts were generated for each patient (V= 73) using patient-rated Working Alliance Inventory
(WAI) scores obtained at the end of every session in a 30-session therapy protocol of either
brief relational therapy (BRT) or cognitive behavioural therapy (CBT). Empirically derived cut-
off points were used to identify rupture and repair based on each dyad’s control chart. Coded
rupture—repair episodes were correlated with outcome measures to assess for their relationships.
The results of these analyses provide preliminary support for the utility of control charts in
psychotherapy research for the indirect identification of probable rupture repair events that are
associated with psychotherapy outcome.
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1| INTRODUCTION

The therapeutic alliance has been consistently found to be one of the most robust predictors
of treatment retention and therapeutic outcome, even when controlling for various potential
confounding variables such as patient characteristics and treatment processes (Fluckiger

et al., 2018, 2020; Horvath et al., 2011; Horvath & Symonds, 1991). In his seminal
transtheoretical conceptualization, Bordin (1979) emphasized purposeful collaboration on
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tasks and goals, and the affective bond between patient and therapist, as essential. Based

on the results of their meta-analysis, Fliickigeret al. (2018; Horvath & Symonds, 1991)
concluded that the relation between the working alliance and therapeutic outcome does

not appear to be a function of the modality of therapy employed, length of treatment, or
other psychotherapy process factors but, instead, a predictive factor in its own right. As
such, the construct of the therapeutic alliance remains central in the psychotherapy literature
in contributing to a greater understanding of why some patients prematurely terminate
treatment, and how best to maximize potential therapeutic outcome.

Throughout the course of treatment, ruptures in the therapeutic alliance occur commonly,
and may contribute to the development of an overall weakened alliance (Eubanks et al.,
2018). A rupture, in the context of Bordin’s (1979) definition of the alliance, can be defined
as a strain in the alliance as manifested by a lack of collaboration on goals and tasks and/or
a deterioration in the emotional bond. Although the term “rupture” implies a major break in
the therapeutic relationship, it is also used to describe the subtle tensions that often occur
within the dyad that may go unnoticed by the therapist. When ruptures are identified and
addressed by the therapist, the opportunity for successful resolution arises, allowing for
getting the treatment back on track, or a means for a corrective emotional experience for
the patient, which could have implications for overall change (Eubanks-Carter et al., 2010;
Safran & Muran, 2000).

However, the literature suggests that therapists are often unsuccessful in identifying when

a rupture has occurred in a session and that patients can sometimes be unwilling or unable
to be straightforward with the therapist regarding any disagreements or discomfort (Rennie,
1994; Safran et al., 2002). Regan and Hill (1992) instructed patients and therapists to

report on thoughts or feelings that went unsaid in therapy sessions and found only a

17% match between therapist guesses and patients’ report. In a later study, when patients
were asked to discuss their own treatment, they disclosed negative feelings about their
therapists. However, when these patients were uncomfortable addressing these issues with
their therapists directly, they concealed them such that they went unnoticed by the therapist,
and thus unaddressed, often leading to premature dropout (Rhodes et al., 1994). Another
study found that even experienced therapists were only able to guess when a patient had
withheld negative feelings 45% of the time (Hill et al., 1993). Hill et al. (1996) found that
therapists were often unaware that patients were unsatisfied until after treatment termination.
This lack of clarity on the occurrence of rupture on the part of therapists results in
researchers using various methods and techniques to infer the presence of rupture in a
session.

Approaches to rupture identification can be categorized into two methods: within-session
methods and between-session methods, which derive from postsession measures of alliance
(Eubanks-Carter et al., 2010). Within-session methods refer to those that assess moment-to-
moment process to assess for the occurrence of rupture, such as the Rupture Resolution
Rating Scale (3RS; Eubanks et al., 2015) and the Collaborative Interactions Scale (CIS;
Colli & Lingiardi, 2009). Between-session methods, or indirect self-report methods, glean
the occurrence of rupture from postsession alliance data. Between-session methods, based
on postsession measures of alliance, are widely used in psychotherapy research, in part
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due to their efficiency and their ability to be applied to archival data. These methods

are classified as indirect methods because these methods glean the occurrence of rupture
based on some other measure, in comparison to approaches which directly ask therapists

or patients whether a rupture has occurred over the course of a session, such as those
employed by Muran et al. (2005). Due to their widespread application, this study will focus
on indirect between-session methods. Previous studies have implemented various statistical
between-session methods to identify the occurrence of ruptures in treatment using between-
session self-report measures of alliance. Stiles et al. (2004) coded a rupture when the
patient’s reported score on the Agnew Relationship Measure (ARM; Agnew-Davies et al.,
1998) was lower than the predicted value calculated from the client’s intercept and slope by
two standard deviations. Both Strauss et al. (2006) and McLaughlin et al. (2014) statistically
determined a cut-off point based on measures of central tendency and a clinical significance
formula respectively, using the California Psychotherapy Alliance Scales (CALPAS), such
that when a score on this measure was lower than the determined cut-off point, a rupture
was coded. A rupture repair was coded with a subsequent increase in the CALPAS rating.

In both of these studies, the CALPAS was not administered at the end of every session

in either study, but rather at predetermined time points. In Strauss et al. (2006), alliance

was measured up to eight times in a maximum of 52 sessions treatment protocol (i.e.,
sessions 2, 5, 10, 20, 30, 40, 50, 52). In the McLaughlin et al. study, therapeutic alliance
was measured in all even-numbered sessions (i.e., 2, 4, 6, 8, 10). In yet another method, both
Stevens et al. (2007) and Larsson et al. (2016) coded a rupture following a drop in Working
Alliance Inventory (WAI) score by one or more points from the previous session’s WAI
score. While many of these studies yielded meaningful conclusions regarding psychotherapy
process, none evaluated the method of rupture identification itself to determine their ability
to pinpoint clinically meaningful process. See Lipner (2020) for a comprehensive review of
rupture identification strategies previously implemented in psychotherapy literature.

Though all of these studies use the term “rupture,” they all employ different methods to
determine when ruptures have occurred in treatment. Thus, it is likely that each method
would yield inconsistent numbers of ruptures for the same therapist—patient dyad (Lipner et
al., 2018). In methodologies that take a nomothetic approach, such as when a cut-off point or
specific value decrease is determined to operationalize a rupture event across all patients, the
information may not be applicable at the individual level as it does not allow for individual
variability in reporting of alliance strength. For example, patients who report an unstable
fluctuating alliance strength would appear to have many ruptures using a specified cut-off
point, while patients who have a stable reporting style will show few, if any at all. A method
that takes into account factors such as response style bias and intraindividual variability,
rather than relying on statistically or theoretically determined cut-off points which cut
across all patients in a uniform manner, would provide a more nuanced and individualized
lens into the therapeutic relationship at the dyadic level. While these methods have been
applied widely, the validity of these approaches has not been established. This paper aims to
establish the validity of the control chart approach.

Eubanks-Carter et al. (2012) provide an overview of various quantitative naturalistic
methods for detecting potential change points in psychotherapy, including criterion-based
methods, partitioning methods, regression methods, and control charts. Given the previous

Clin Psychol Psychother. Author manuscript; available in PMC 2024 July 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lipner et al.

Page 4

application of control charts to rehabilitation psychology (Callahan & Barisa, 2005) and
monitoring change in behaviour analysis (Pfadt & Wheeler, 1995), this paper will focus

on the application of this statistically generated line graph as a method to reliably identify
ruptures in the therapeutic alliance. Control charts were initially developed for use in the
manufacturing industry for the detection of unpredictable variation requiring intervention;
this method of change detection has been widely used by major companies including
Motorola and General Electric (Eubanks-Carter et al., 2012; Pande et al., 2000). Of the
existing types of control charts, the Shewhart chart in particular has been recommended

for use in clinical settings (Callahan & Barisa, 2005). On these graphs, control limits are
calculated based on individual-level statistics to be an equidistant band from the mean
score based on that standard deviation (referred to as a sigma level), creating a statistically
defined confidence interval representative of standard deviations above and below the mean
(Figure 1). Time, or session number, is plotted on the X-axis, while the dependent variable,
or alliance score in this instance, is plotted on the Y-axis. Thus, similar to other methods
that model intraindividual change using multiple time point assessments (e.g., multilevel
modelling), control charts produce person-specific estimates (e.g., mean) of within-person
variation in the variable of interest over time. The mean alliance score across all sessions

is plotted as a solid line across the graph (Eubanks-Carter et al., 2012). As such, in the
application of control charts in rupture identification, a rupture can be coded when a score
on a measure of alliance drops below the lower control limit. The idiographic nature of this
method of coding for rupture and repair episodes in the alliance allows for personalization
for each patient, as control limits are set differently depending on each patient’s parameters
on the alliance measure. The graph generated by control charts allows the viewer to visualize
the course of the therapeutic alliance as a whole as it waxes and wanes over the course of the
treatment, while making it readily apparent when a rupture has occurred.

However, as outlined by Eubanks-Carter et al. (2012), there is currently no standard

in psychotherapy research regarding how to set the control limits or boundaries of the
confidence intervals in control charts in order to identify possible rupture events. Although
the two-sigma level is commonly used, there is a potential for neglecting subtle events that
could play a role in the overall therapeutic alliance, while smaller sigma levels increase
the risk of Type | error. Further, there is no standard for defining a rupture—repair that

is associated with outcome using this method. There are two potential methods of coding
rupture—repair using control chart methods: once a session WA score has returned to meet
or exceed the mean WA score for that particular patient, or once a session WAI score has
met or exceeded the lower control limit value for that patient.

In psychotherapy research, a statistical method that would aid in tracking movement in

the alliance would allow for the identification of potential change points in treatment for
further examination. As such, the main aims of this study are to extend the efforts of
Eubanks-Carter et al. (2012) in their identification of control charts being a useful tool to
identify probable rupture and repair episodes by first confirming their utility using a larger
sample and second determining where to set the control limits in order to best identify
ruptures that are associated with outcome. Although previous studies in psychotherapy
research have implemented various methods of rupture repair identification, these have
been applied without the confirmation that the predetermined rupture criteria is identifying
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process predictive of psychotherapy outcome. Control charts will be examined here using
three levels of control limits in order to determine how best to configure the charts for

the identification of potential change points. This method of inquiry into the application of
control charts for rupture identification assesses the tool as a scientific, evaluative one rather
than a live, clinical tool. This retrospective, post hoc analysis allows for an in-depth analysis
of ruptures or weak alliances and, as a result, allows researchers to better understand what
therapists are doing in the event of such ruptures, as well as their subsequent repair. As
such, this method is not a statistical test of significance but rather a method that flags a
potentially significant session worthy of further examination for rupture process, consistent
with the suggestions outlined by Eubanks-Carter et al. (2012). This study is exploratory in
nature, as the parameters around which control charts are configured have not been tested
previously, and therefore we did not set specific hypotheses around which configuration

of control charts best identify meaningful rupture events. However, we hypothesize that

the three-sigma limits previously identified by Wheeler and Chambers (1992) may be too
conservative and put researchers at risk of Type Il error, and conversely, one-sigma limits
may be too lenient and put researchers at risk of Type | error.

METHOD

Patients

Patients in this study were a subsample of those who sought psychotherapy services from
the Brief Psychotherapy Research Program: an outpatient mental health clinic in a major
metropolitan city. The subsample consisted of 73 outpatient participants between the ages of
21 and 77 (M= 41.9), 63% of whom were female, and 83.6% of whom were Caucasian (see
Table 1 for further breakdown of patient demographics). Primary diagnoses, as measured

by Structured Clinical Interview for the DSM-IV (SCID; First et al., 1995) I and |1 for
DSM-IV semistructured diagnostic interviews, are reported in Table 1. Seventy-four percent
of participants were diagnosed with comorbid Axis | and Axis Il diagnoses. The primary
inclusion criterion for the purposes of this study was the completion of 25 out of 30 sessions
with corresponding postsession questionnaire completion and complete data collection from
intake and termination measures (i.e., all outcome measures completed at both time points).
Additionally, if a patient participated in psychotherapy more than once, only the patient’s
initial participation in the trial was included. As a result, the initial subsample of 125 was
reduced to a final subsample of 73 unique patient-therapist dyads (32.9% with complete
postsession questionnaire data, 46.6% missing one to three sessions, 20.5% missing four or
more sessions).

Therapists

Therapists (A= 73) participating in the study included psychology externs and interns and
psychiatry residents in the psychiatry department of a major metropolitan medical centre.
Therapists ranged in age from 21 to 50 (M= 31.3), 73.8% of whom were female and 80%
of whom were Caucasian. All therapists attended weekly supervision in a group format
throughout their participation in the study.
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Treatment models and training procedure

2.3.1| Cognitive behavioural therapy (Turner & Muran, 1992)—This cognitive
behavioural therapy (CBT) protocol, based on the Beck et al. (1990) adaptation of cognitive
therapy for the treatment of personality disorders, was formulated for use with patients
diagnosed with a Cluster C personality disorder or personality disorder “not otherwise
specified” in a 30-session, one 45-min session per week format. The treatment protocol
begins with a focus on the establishment of a case formulation, including a problem list and
clarifying core belief systems. Following this portion of the treatment protocol, two phases
followed (1) symptom relief or reduction, largely focused on those symptoms associated
with an Axis I diagnosis, and (2) schema change, which emphasized the Axis Il condition.
The patient was taught skills to better handle the Axis Il problem by first addressing the
AXis | issues. Therapists were trained in a 16-week didactic seminar on CBT, including

the observation of expert videotapes and role-playing exercises. Following case assignment,
participating therapists attended weekly 75-min group supervision that focused on case
formulation, treatment planning, role-play, in addition to direct feedback on therapists’
videotaped sessions. All psychotherapy sessions were videotaped for review in supervision
groups.

2.3.2| Brief relational therapy (Safran & Muran, 2000)—The principles of brief
relational therapy (BRT) were based on those outlined in Negotiating the Therapeutic
Alliance.: A Relational Treatment Guide (Safran & Muran, 2000), which served as

the treatment manual for this protocol. The following key principles guided BRT

therapists: (a) an intensive focus on the here-and-now of the therapeutic relationship,

(b) an ongoing collaborative exploration of patient and therapist contributions to the
therapeutic relationship, (c) the assumption that ruptures in the therapeutic alliance result
from the patient and therapist co-participation in negative interpersonal process, and (d)
metacommunication as a cornerstone of the psychotherapy, with particular emphasis on the
self-disclosure and affective expression on the part of the therapist (Safran & Muran, 2000).
Training occurred in a weekly, 75-min group supervision format. Group supervision sessions
consisted of a didactic component emphasizing the definition of rupture-resolution events,
as well as an experiential component including awareness exercises “as opportunities for
deliberate practice” (Ericsson et al., 1993; Muran et al., 2018.

Measures

Patient diagnostic status was determined using the SCID | and Il (First et al., 1995) for
DSM-IV semistructured diagnostic interviews. Previous studies suggest test—retest reliability
was reported for various domains of SCID I, ranging from 0.35 to 0.78 (Zanarini et al.,
2000). Test-retest reliability for the various domains of SCID Il ranged from 0.24 to 0.76
(First et al., 1995).

The 12-item WIA (Tracey & Kokotovic, 1989) was administered at the end of each session
to the patient and the therapist. Items were rated using a 7-point Likert scale. Previous
studies have provided support for the psychometric properties of the 12-item WAI, which

is widely implemented in psychotherapy research (Fliickiger et al., 2018). The overall mean
scores of the patient-rated WAI were used for analyses.
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Outcome measures, assessed at intake and termination, included the patient- and therapist-
rated Inventory of Interpersonal Problems (11P; Horowitz et al., 1988) and Target Complaints
(TC; Battle et al., 1966), as well as patient-rated Symptoms Checklist 90 — Revised
(SCL-90; Derogatis, 1983) and therapist-rated Global Assessment Scale (GAS; Endicott
etal., 1976). The IIP is a 127-item measure emphasizing interpersonal problems patients
experience, and the distress associated with them, rated on a 5-point scale. The overall mean
I1P score was used for the purposes of this study. Subscale a values in previous studies
ranged from .82 to .93 at time 1, and .82 to .94 at time 2 (Horowitz et al., 1988). Total
test—retest reliability was excellent (r=.98). Good convergent reliability was found with the
SCL-90 (Horowitz et al., 1988).

On the TC (Battle et al., 1966), patients report three presenting problems, and both patient
and therapist independently rate their severity on a Likert scale. For the purposes of

this study, patient and therapist ratings of the three presenting problems were averaged

for an overall patient-rated target complaint and overall therapist-rated target complaint,
respectively. The TC has demonstrated good validity and sensitivity to change (Battle et al.,
1966; Deane et al., 1997; Luborsky et al., 1988).

The SCL-90 (Derogatis, 1983) requires patients to rate their general psychiatric symptoms
on a 5-point scale indicating their presence and associated amount of distress. The scale

has been shown to have high internal consistency and reliability (Nguyen et al., 1983;
Rosen, et al., 2000). The overall mean score of the Global Severity Index (GSI) was used
as a measure of general psychiatric symptom severity. Derogatis (1983) reported coefficient
alphas ranging from .77 to .90 and test—retest reliability scores between .80 and .90 over a
1-week period, demonstrating acceptable psychometric statistics.

The GAS (Endicott et al., 1976), a therapist-rated measure of adaptive functioning, involves
a single rating on a continuum from 1, the sickest, to 100, the healthiest. The GAS has
previously demonstrated good interrater reliability and validity (Endicott et al., 1976).
Therapists were trained to reliable standards (intraclass correlation = .90).

Procedure

The sample of patients included in this study is a subsample from a larger psychotherapy
research trial (Muran et al., 2005). For the purposes of the psychotherapy trial, patients were
first screened through an intensive intake process that began with a phone screen which
assessed for suicidality, parasuicidality, substance abuse, and other medical conditions.
Patients cleared through the phone screening participated in SCID Axis | and Axis Il
interviews. The interviews were administered by graduate-level research assistants in
clinical psychology who completed a training protocol including a demonstration video,
role-playing, and the completion of an interrater reliability test. Research assistants were
required to meet interclass correlation of .90 on both Axis I and Il sections of the reliability
test. Patients were excluded from participation if they met criteria for a cluster B personality
disorder diagnosis, or a substance use disorder, due to concerns that these patients would
require a more intensive treatment approach. Prior to the start of treatment, patients also
completed a battery of questionnaires, including intake measures of symptom severity
(SCL-90), presenting problems (TC), and interpersonal problems (I1P).
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Patients were then assigned to one of two time-limited treatment conditions: CBT or BRT
(see Muran et al., 2005, for assignment protocol). Of the subsample (V= 73) used in this
study, 30 patients were randomly assigned to CBT, and 43 patients were randomly assigned
to BRT. Patients paid a nominal per-session fee determined using an income-sensitive
sliding scale ranging from $20 to $80. Therapists participated in one of the two treatment
conditions. A postsession questionnaire was administered to both patient and therapist at
the end of each session and included a 12-item version of the WAI (Tracey & Kokotovic,
1989), used to assess the quality of the working alliance. For the purposes of this study, only
patient-rated WAI scores were used. At termination, both patients and therapists once again
completed the outcome measure battery (patient-rated: I1P, SCL-90 and TC; therapist-rated:
IIP, GAS, and TC).

Data analysis plan

2.6.1| Treatment outcome—In order to reduce the number of dependent variables and
reduce the potential for type | error, standardized residual gain scores were calculated for
all six available patient-rated outcome variables, from the intake to termination interval,
consistent with previous efforts to define a core battery (Strupp et al., 1997). Principal
components analysis (PCA) with varimax rotation component landings was employed in
order to reduce the number of dependent variables and increase power (see Muran et al.,
2005 for further explanation of this procedure). A single component was extracted from the
PCA explaining 49.6% of the variance in the six indicators, which served as an outcome
composite for the primary analysis, such that lower values were associated with better
outcome (described below). Component loadings ranged from .60 (patient-rated I11P) to

.76 (therapist-rated GAS). To assess the normality of this outcome composite variable, a
Shapiro-Wilk test of normality was conducted and indicated the variable had a normal
distribution (.993, p=.97).

2.6.2| Control chart coding—SPSS was used to generate three control charts for each
patient—therapist dyad based on the patient-reported WAI scores from each session at sigma
levels 2, 1.5, and 1 (in a normal distribution, this would equate to the identification of
potential rupture in 2.3%, 6.7%, and 15.9% of observations, respectively) (see Figure 1 for
an example)l. Control charts were not coded if patients did not complete at least 25 out of
30 session measures or if there was a gap between completed measures by more than two
sessions. Beyond this specification, any missing data were not interpolated such that control
charts represent consecutive data points rather than consecutive weeks of treatment. Across
both treatment conditions, WAI data completion across 30 sessions ranged between 83.33%
and 100% (M = 94.19%), with no significant difference between groups.

A potential rupture was coded when a session’s reported WAL score fell below the lower
control limit value for each individual patient based on sigma levels 1, 1.5, and 2,
respectively. Clinically, this translates to the various levels of significance in the decrease
in alliance strength. A rupture was coded as having been resolved using two methods:

IThe present analyses were based on person-centered mean data rather than time detrending in following with recommendations
outlined by several authors, suggesting that detrending may suppress actual effects when variables are inherently based on time
(Alfi-Yogev, et al., 2020; Falkenstrém, et al., 2017; Wang & Maxwell, 2015)
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(1) when a WAI score surpassed the lower control limit value and (2) when a WAI score
exceeded the mean WA score across all 30 sessions, as both coding methods reflect some
level of recovery (see Figure 1). This assesses the necessity of a more or less conservative
approach to rupture repair coding that is associated with psychotherapy outcome. Clinically,
this translates to a return to the average alliance versus a return to some less than average
alliance level, but one that allows the work to continue. Finally, ruptures that took more than
three sessions to resolve were considered unresolved. This is a theoretically determined limit
based on the notion that beyond three sessions, a month has passed since the initial rupture
and that it is unlikely that the rupture would be resolved past this time point. A rupture that
was not resolved prior to the end of treatment was coded as an unresolved rupture.

As such, each control chart representative of the fluctuating patient-rated therapeutic alliance
over the course of the therapy was coded in two different ways based on rupture resolution
operationalization and at 3 sigma levels (i.e., sigma level 1, 1.5, and 2), resulting in six
distinct rupture repair frequencies per dyad.

2.6.3| Main analysis—The following variables were generated from each coding
approach (i.e., sigma level and rupture resolution operationalization) of the control charts:
number of sessions with unresolved ruptures and number of session with ruptures resolved
in 1, 2, or 3 sessions. This resulted in a total of 24 variables. To determine the coding
method with the strongest relationship to outcome, the number of ruptures and repairs
identified by each of the six coding methods were correlated with the outcome composite of
each dyad. All variables were found to be significantly nonnormal using Shapiro-Wilk tests
(p<.001). As such, Spearman rank sum correlation coefficients were computed in order

to account for the nonnormality of the data. Finally, in order to confidently interpret linear
effects, we tested quadratic effects in all models found to be significant.

RESULTS

Psychotherapy outcome

A repeated-measures multivariate analysis of variance (MANOVA) revealed significant
improvement across the six outcome measures, assessed at intake and termination (F=
36.21, partial 72 = 0.77, p < .001), which did not differ by treatment group (F= 1.57, p=
A7).

Average alliance

Across all 30 sessions, average alliance across the sample of 73 patients was found to

be 5.80 (SD = .76). Average early alliance (sessions 1-5; M=5.47, SD = .85), average
mid-alliance (sessions 6-24; M= 5.81, SD =.79), and average late alliance (sessions 25-30;
M =6.05, SD = .81) seemed to suggest an overall linear increase in alliance scores across
treatment. The association between early alliance and the psychotherapy outcome composite
(where the lower the outcome score, the more improvement was seen) was found to be
r=-.162 (p=.17). The association between overall average alliance and psychotherapy
outcome was 7= —-.206 (p=.08).
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Frequency of coded ruptures

Potential ruptures were identified frequently across dyads, regardless of the coding method
applied. Table 2 shows the frequency of coded ruptures across dyads (7= 73) for all six
coding methods. Average rupture frequency across all dyads ranged from 1.08 per dyad
(SD = .81) in the most stringent coding method to 2.88 ruptures per dyad (SD = 1.09) in
the most liberal coding method. The operationalization of rupture repair as a return to the
lower control limit generated a significantly greater number of ruptures across sigma levels
(median = 1.67, min. = 0.00, max. = 3.33) than rupture repair coded as a return to the

mean WAL score across 30 sessions (median = 2.33, min. = 0.33, max. = 4.33) (Wilcoxon
signed ranks test, 7= —5.88, p<.001), consistent with its less stringent criteria. Rupture
frequency was not found to differ by treatment group in five of the six coding methods (o

> .05), with the exception of sigma level 2, rupture repair operationalized as a return to

the lower control limit (p=.037). Further, across rupture resolution operationalizations, a
Friedman test revealed a significant linear relationship, such that as sigma level increased,
coded rupture frequencies decreased (sigma 2 median = 1.0, min. = 0.00, max. = 3.50; sigma
1.5 median = 2.00, min. = 0.00, max. = 4.00; sigma 1 median = 2.50, min. = 0.00, max.
=5.00; y° = 72.03, p<.01). Given that significant differences in rupture frequency were
identified across all six rupture coding methods, all coding approaches were included in the
main analyses.

Main analysis

Table 3 summarizes the Spearman correlation results of rupture resolution operationalized as
a return to the mean score. With this operationalization, two sigma levels were found to have
a significant small to moderate association to psychotherapy outcome, as measured by the
outcome composite variable: sigma level 2 (o = —.24, p<.05) and sigma level 1.5 (o = -.26,
p <.05). Of note, both were seen only in the ruptures resolved within 1 session category.

Table 3 also summarizes the Spearman correlation results of rupture resolution coded as a
return to the established lower control limit of the control chart. With this coding approach,
sigma level 2 and sigma level 1.5 both resulted in significant correlations between rupture
frequency and psychotherapy outcome. Here, when control charts were generated based on
sigma level 2, moderate associations were found in the ruptures resolved within one session,
and ruptures resolved within two sessions categories (o= -.32, p<.01,and p=-.31, p

< .01, respectively). With control charts based on the 1.5 sigma level, significant small to
moderate associations were found in the ruptures resolved within two sessions, and ruptures
resolved within three sessions (o = -.27, p< .05, p = .24, p< .05, respectively). R package
“cocor” was employed to test for statistically significant differences between correlation
coefficients (Diedenhofen & Musch, 2015). No correlation coefficients were found to be
significantly different (all p values > .06) despite magnitude differences as high as .2.

To confirm the linear nature of these relationships, we tested the significance of quadratic
relationships between the previously identified significant variables and the outcome
composite variable. However, no quadratic terms were found to be significant (ps > .19).
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DISCUSSION

This study explores the implementation of control charts in the indirect identification of
potential rupture repair events with significant implications for psychotherapy outcome, a
method initially proposed using a single-case study by Eubanks-Carter et al. (2012). The
results of this exploratory study, the first to our knowledge using a larger sample, provide
preliminary evidence for the utility of control charts for both clinicians and researchers,
alike. The second aim of this study was to further define the parameters with which to
construct control charts so as to best predict outcome. Although there were no statistically
significant differences between control limit parameters, multiple differences were small-
to-moderate in magnitude, and thus we provide tentative interpretations of patterns of
results that warrant further exploration. A more conservative approach (i.e., at least 1.5

to 2 standard deviations below the mean alliance score across treatment [sigma level 2])

to coding rupture may identify potential rupture events that are more strongly associated
with psychotherapy outcome than less conservative methods of coding. In comparison,
fluctuations in alliance score one standard deviation below the mean (sigma level 1)

were not found to be significantly correlated with psychotherapy outcome, which may be
explained by the occurrence of within-session rupture—repair episodes not captured by our
methodology, or that this criterion may have been overly liberal and identified process that
was not associated with outcome, likely reflective of Type I error. In sum, while there was
no clear difference between rupture events identified with sigma level 2 and sigma level 1.5
charts, the different magnitude of effects of these thresholds indicates they may out-perform
sigma level 1 in the identification of rupture process associated with outcome.

Overall, the results of these analyses support the utility of control charts for the
identification of potential rupture repair events, with more conservative definitions of
ruptures (sigma level 1.5 and 2). However, given that some evidence was found to support
the use of 1.5 sigma level control charts from rupture identification, we suggest that readers
consider their research question when applying control charts: For questions aimed at further
understanding rupture process which may or may not have implications for outcome (i.e.,
for training purposes or process coding), sigma level 1.5 control charts may yield additional
sessions that may be worth further assessment containing some rupture-like process.

In terms of the operationalizing rupture resolution, two definitions were tested, one more
stringent than the other. Comparisons between these formulae were inconclusive as no
statistically significant differences identified. As such, rupture repair defined as surpassing
the lower control limit value (e.g., two standard deviations) and rupture repair defined

as returning to average alliance were both found to be sufficient for identifying probable
rupture—repair events that were correlated with psychotherapy outcome. Replication with

a larger sample size is necessary to determine which approach would be best for
operationalizing rupture resolution. Given the pattern of results (e.g., the average magnitude
of effects with the lower control limit formula exceeded that of the average alliance
formulation), we would hypothesize that the lower control limit operationalization may
prove to be more strongly associated with psychotherapy outcome. If this is the case, a repair
in the alliance may be related to outcome even if alliance ratings at the repair session did not
return to the level of average alliance across treatment.
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The idiographic nature of the control chart method of indirect rupture—repair identification
allows for a personalized formula for each unique therapist—patient dyad, in comparison

to nomothetic approaches, which have historically dominated inquiry in rupture process
(Lipner, 2020). A recent single-case study that compared the results of several different
rupture repair identification methods found a wide range in the frequency of rupture
sessions identified. However, the control chart method was found to be consistent with
other idiographic rupture identification methods, each of which identified fewer potential
rupture sessions than those methods that employed a nomothetic approach (Lipner et al.,
2018). Additionally, control charts provide users with a visual representation of the evolving
therapeutic alliance over time. This visual makes control charts an approachable and user-
friendly interface for trainees and clinicians who may be interested in identifying ruptures
but find the required statistics challenging or time consuming. As such, control charts may
be useful tools for researchers and clinicians alike in determining the occurrence of rupture
repair process.

In the application of control chart methods for potential rupture repair identification, we
emphasize the following considerations. First, control charts are based on postsession
self-report ratings of the therapeutic alliance. As a result, any occurrence of rupture
process that is subsequently resolved within the same session would go undetected by
this method. Further, control charts are generated based on measures of central tendency,
namely, mean and standard deviation that summarize the entire time series. As such,

the charts are susceptible to shifts based on sudden increases and decreases in alliance
scores. Additionally, the well-documented ceiling effect and range restriction in measures
of therapeutic alliance may make rupture process more difficult to detect (Tryon et al.,
2007). To address these limitations, future studies could consider statistical analyses more
recently developed to detect trend turning: methods that function to identify when a shift
between two nearby time points occurs within a larger time series in a non-randomly
distributed manner (Zuo et al., 2019) as well as methods that include presession measures
of alliance to better assess within-session change (Zlotnick et al., 2020). Finally, it is
important to acknowledge this study used correlational analyses to assess the relationship
between identified rupture repair episodes and psychotherapy outcome, and therefore
does not necessarily indicate a causal relationship between rupture or rupture repair and
psychotherapy outcome. Further, given that multiple correlations were computed, it is
important to acknowledge the potential for Type | error. However, this is mitigated by the
intrinsic dependency amongst many of the variables of interest (e.g., multiple methods of
coding rupture resolution derived from the same session-level WAI scores).

Previous efforts have compared control chart methods with various other methodological
approaches to rupture identification, including exponentially weighted moving average
(EWMA) charts and the widely implemented Stiles et al. (2004) method. In this analysis,
EWMA charts were not able to identify transient shifts but were better suited to identify
general or global trends in alliance over time. As such, they are, perhaps, best suited

for tracking gradual changes over time, rather than abrupt or sudden drops in alliance,
depending on how the parameters of the chart are set. The control charts explored here
function in the inverse: they are sensitive to abrupt or transient shifts but not as sensitive
to the small, sustained shifts. Methods such as the one outlined in Stiles et al. (2004),
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which was based on shape-of-change parameters, can also detect sudden drops; however,
the criteria used to define these sudden drops are somewhat arbitrarily constructed. Each of
these methods carry with them pros and cons for their implementation. Here, it would be
important to consider the research question at hand: Is the researcher interested in gradual
trends or abrupt drops? Is the researcher assessing clinical significance, or to identify
sessions which merit further analysis (i.e., with observer-based measures to code rupture
process, such as 3RS)? (Refer to Lipner, 2020 for a comprehensive review and comparison
of previously implemented methods for rupture repair identification.)

Although this study has provided clarity on the use of control charts for the identification

of potential rupture events that are significantly associated with psychotherapy outcome,
questions remain. First, it would be helpful, and perhaps necessary, for studies to assess

the psychotherapy process in rupture sessions identified by control charts to further validate
their utility. One such study, a single case study that applied the 3RS (Eubanks et al.,

2015) compared coded rupture process in a control chart-identified rupture session with

an “average alliance” session (Lipner et al., 2019). Results indicated that the control
chart-identified rupture session had significantly higher rupture marker frequency and an
overall more negative impact on the alliance, according to 3RS ratings. Though this study
provides additional support for the use of control charts in rupture identification, future
studies with larger samples will be more demonstrative of their utility at the aggregate level.
Additionally, future case studies focusing on defining the clinical meaning of rupture-repair
episodes identified by control charts would serve to illustrate the clinical utility of the
control chart tool. Second, the current study does not provide any insight into the minimum
number of sessions needed in order to generate a control chart that is associated with
outcome given that the present data only assessed control charts post hoc (i.e., posttreatment
completion). This question has implications for the use of control charts as a routine
outcome monitoring, or live clinical tool for clinicians to track the alliance as it fluctuates
over time, and to ensure ruptures do not go unaddressed (Lambert et al., 2004, 2003; Reese
et al., 2009; Slade et al., 2008).

It is also important to note that these results may not generalize to all patient populations
and treatment modalities. For example, this sample excluded cluster B personality disorders,
a patient population with which building and maintaining a strong therapeutic alliance has
been shown to be particularly difficult (Boritz et al., 2018; Lingiardi et al., 2005; Muran et
al., 1994; Tufekcioglu et al., 2013). In the same vein, though this study included participants
in a cognitive behavioural and brief relational protocol, it is possible that other therapeutic
approaches, such as dialectical behavioural therapy, may entail unique parameters for
identifying rupture process. As such, future studies would be necessary to conclude whether
these findings apply to broader patient populations and treatment approaches. Further, this
study included only participants who were classified as having completed the psychotherapy
protocol (25 out of 30 sessions). As such, these results may not generalize to those cases
that prematurely terminate treatment. This is an important consideration, as dropout cases
may reflect unresolved ruptures. Future efforts to assess how this method may be applied to
identify these cases are imperative for the understanding of negative psychotherapy process.
Finally, the results of this study are based on patient ratings of the therapeutic alliance.

As such, it cannot be assumed that the same criteria should be applied to therapist ratings,
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particularly given the therapist’s overall tendency to rate the alliance lower than the patient
(Tryon et al., 2007). Therefore, a replication study is required to determine the criteria
needed to identify rupture repair process for therapist ratings.

Although future studies would be helpful in further elucidating the implementation of
control charts, this study provides initial evidence for the empirical utility of this statistical
tool in the identification of complex and meaningful psychotherapy process. The format
of these charts makes them approachable for users at all levels to follow the natural ebbs
and flows of the therapeutic relationship. The ability of control charts to identify potential
rupture process associated with psychotherapy outcome reliably provides both researchers
and clinicians alike a method to better understand the complex processes thought to be
change points in psychotherapy with significant implications for therapeutic outcome.
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Key Practitioner Message

. The therapeutic alliance has been consistently found to be one of the most
robust predictors of psychotherapy outcome.

. Ruptures, or weakenings, in the alliance can lead to treatment failure if
unrepaired.
. Creating methods to identify these critical moments provide the opportunity

to better understand their process and impact.
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Control Chart: Patient WAI score averaged from each session

Patient ID # (research number): 1161
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FIGURE 1.

Example of control chart of patient-rated Working Alliance Inventory (WAI) scores at sigma
level 2. Solid line represents the average WA score across 30 sessions, while the dotted
lines represent the upper and lower control limits. A rupture was coded when the session
average WA score fell below the lower control limit. Rupture—repair was coded in two
methods: when the session average WAI score surpassed the lower control limit or when the
session average WA score surpassed the average WA score across the 30 sessions
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TABLE 1

Patient demographic and diagnostic characteristics (7= 73)

Age

Gender
Female
Male
Race
Asian or Pacific Islander
Black, not of Hispanic origin
Hispanic
White, not of Hispanic origin
Primary diagnosis
Axis |
Adjustment disorders
Anxiety disorders
Body dysmorphic disorder
Mood disorders
No diagnosis or deferred
Unknown
Axis Il
Avoidant personality disorder
Dependent personality disorder
Depressive personality disorder
Negativistic personality disorder
Obsessive compulsive personality disorder
Paranoid personality disorder
Personality disorder NOS
No diagnosis or deferred

Unknown

M

41.89

n

46
27

22

55

10
2
21
1
10

SD

13.86
%

63
37

4.1

2.7

6.8
83.6

4.6
20.4
0.9
51.0
7.4
7.4

13
0.9
7.4
0.9
9.3
1.9
19.4

38
9.3

Page 20

Note: Patient diagnosis as assessed by Structured Clinical Interview for the DSM-1V (SCID: First et al., 1995) | and 1l for DSM-1V semistructured

diagnostic interviews.

Abbreviations: M, mean; SD, standard deviation.

Clin Psychol Psychother. Author manuscript; available in PMC 2024 July 12.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Lipner et al.

Sigma 2

Total ruptures

Unresolved ruptures

Ruptures resolved in 1 session

Ruptures resolved in 2 sessions or less

Ruptures resolved in 3 sessions or less
Sigma 1.5

Total ruptures

Unresolved ruptures

Ruptures resolved in 1 session

Ruptures resolved in 2 sessions or less

Ruptures resolved in 3 sessions or less
Sigma 1

Total ruptures

Unresolved ruptures

Ruptures resolved in 1 session

Ruptures resolved in 2 sessions or less

Ruptures resolved in 3 sessions or less

Frequencies of coded ruptures across dyads

Resolution to mean

79
19
a1
49
60

110
27
53
69
83

159
37
82
107
122

TABLE 2

Resolution to LCL

110

93
102
107

153

115
144
148

210
15

149
184
195

Abbreviation: LCL, lower control limit.
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TABLE 3

Correlation between rupture repair frequency and psychotherapy outcome

Sigma level
2 15 1
Rupture repair categories Rho p Rho p Rho p

Rupture repair coded as

return to mean alliance score

Total ruptures -.144 224 -.083 .132 132 .267
Unresolved -.139 .240 -.123 .300 -.039 744
Resolved in 1 session -.240 0407 -263 024* -.066 .580
Resolved in 2 sessions -.196 .096 -225 .056 -.032 .789
Resolved in 3 sessions -.078 510 -.081 .498  .063 .594

Rupture repair coded as

return to lower control limit

Total ruptures -.194 101 =172 147 .018 .881
Unresolved 144 224 .166 .160 .072 .547
Resolved in 1 session -322 005 -210 .074 -.057 .629
Resolved in 2 sessions -313 0077 -267 022% -.027 .818
Resolved in 3 sessions -.225 .056 -239 42 -.043 717

Note: Spearman correlations were used for the purposes of this analysis.

p<.05.

Ak
p<.0L
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