
ORIGINAL RESEARCH
published: 14 February 2022

doi: 10.3389/fpsyt.2022.767629

Frontiers in Psychiatry | www.frontiersin.org 1 February 2022 | Volume 13 | Article 767629

Edited by:

Marco Grados,

Johns Hopkins University,

United States

Reviewed by:

Cecilia Samame,

Consejo Nacional de Investigaciones

Científicas y Técnicas

(CONICET), Argentina

Alessandro Colasanti,

Brighton and Sussex Medical School,

United Kingdom

*Correspondence:

Richard J. Porter

richard.porter@otago.ac.nz

Specialty section:

This article was submitted to

Mood Disorders,

a section of the journal

Frontiers in Psychiatry

Received: 31 August 2021

Accepted: 13 January 2022

Published: 14 February 2022

Citation:

Moot W, Crowe M, Inder M,

Eggleston K, Frampton C and

Porter RJ (2022) Domain-Based

Functional Improvements in Bipolar

Disorder After Interpersonal and Social

Rhythm Therapy.

Front. Psychiatry 13:767629.

doi: 10.3389/fpsyt.2022.767629

Domain-Based Functional
Improvements in Bipolar Disorder
After Interpersonal and Social
Rhythm Therapy
William Moot, Marie Crowe, Maree Inder, Kate Eggleston, Christopher Frampton and
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Background: Studies typically report overall change in function when assessing bipolar

disorder (BD) interventions, but individual domains are not analyzed. Which aspects of

functioning are impacted is clearly important and may differ between treatments.

Methods: Data were analyzed from two previous clinical trials of Interpersonal and Social

Rhythm Therapy (IPSRT) for BD patients. Change in total and subscale scores on the

Social Adjustment Scale Self-Report (SAS-SR) from 0 to 78 weeks, were analyzed.

Results: 152 BD patients took part in randomized controlled trials of IPSRT (n = 38)

vs. Specialist Supportive Care (SSC) (n = 43), and of IPSRT (n = 41) vs. treatment as

usual (TAU) which was discharge to primary care (n= 30). IPSRT was superior to TAU on

change in the social and leisure activities and extended family subscales, and SAS-SR

total score over 18 months.

Limitations: Studies were not designed to be pooled. Patients in study 1 were

younger and symptomatic at baseline. Patients assigned to TAU were more likely to

drop-out. Patients did not respond to subscales that were not personally applicable

(work, marital, children).

Conclusion: IPSRT had a positive impact on two SAS-SR subscales compared to

TAU over 18 months. Other subscales were limited by the lack of respondents due to

individual applicability. Different psychotherapy may have differential effects on different

domains of function. Measures of function and research into functioning in BD should

include domain-based measures, and report the numbers of participants who respond

to questions in each domain.

Keywords: bipolar disorder, psychotherapy, domain-based, function, functional improvements, IPSRT

INTRODUCTION

Patients with symptoms of bipolar disorder (BD) are more likely to experience impaired
occupational (1), relational (2), and cognitive functioning (3). Furthermore, functional impairment
can persist even when symptomatic remission has been achieved (4). A review of 17 studies of
psychosocial outcomes in BD found 30–60% of patients experience functional impairment even
during remission of symptomatic episodes (5). Formany patients with BD, functional improvement
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is more important than symptomatic outcomes (6). Recognizing
this, the traditional clinical emphasis on acute symptom
reduction in BD has shifted to include longer-term focus on
recovery of functioning in everyday life (7).

An important issue is how to consistently and accurately
measure function. A recent review indicates ambiguity in
the definition and measurement of functioning in BD (4).
Researcher’s personal definitions of functioning (8), and ability to
interpret findings (9) may contribute to their choice of measure.
There is no clear consensus on the most appropriate measure,
despite a wide variety having been developed. Currently, the
majority of studies use clinician-rated measures with far fewer
including a self-report measure (4).

One self-report measure is the Social Adjustment Scale Self-
Report (SAS-SR) (10). The SAS-SR is a measure of social
functioning that was developed by adapting existing scales
that had demonstrated sensitivity and utility in assessing role
impairment. Development was driven by increased interest in
social adjustment as opposed to symptomatology. The SAS-
SR contains 45 questions (updated from the initial 42) that
measure six major areas of functioning: work (as a paid
worker, home-maker, or student); social and leisure activities;
relationships with extended family; marital role; parental role;
and role within the family unit. Each question is rated on a
five-point Likert scale with a higher score indicating impairment
(patients may leave questions blank if they are not applicable).
Early and ongoing independent research found a high level of
consistency between patient self-report and clinician assessment
of patient function (11–13). Studies using the SAS-SR in BD
samples have found significant baseline impairment in work-
related performance, social and leisure activities, and family unit
interactions compared with psychologically healthy population
samples (14, 15).

Studies of psychotherapy for BD such as Interpersonal and
Social Rhythm Therapy (IPSRT) have often examined effects
of treatment on global function. Few have, however, examined
the effects on individual domains. For example, Hoberg et al.
(16) found a significant improvement in BD patient function
from baseline to 12 weeks after 2 weeks of intensive group
IPSRT [using the Sheehan Disability Scale (SDS)], but did
not examine individual domains. Hlastala et al. (17) found
significant improvements in overall function on the children’s
Global Assessment Scale (C-GAS) in a group of BD adolescents
undergoing modified IPSRT for adolescents over 20 weeks and
Steardo et al. (18) found BD patients had global improvements in
function on the Global Assessment of Functioning (GAF) over 12
weeks of IPSRT. Frank et al. (19) however, examined functioning
in a particular domain and found that BD patients receiving
IPSRT showed a rapid initial improvement in occupational
functioning (measured on the UCLA Social Attainment Scale)
compared with those assigned to Intensive Clinical Management
(ICM). However, this difference was not sustained after 2-years
of follow-up.

Domain-specific assessment provides additional information
regarding functioning, as it is likely that individual patients
experience impairment in different domains. For instance, a
recent systematic review and meta-analysis demonstrated that

a higher proportion of BD patients experience impairment
in occupational functioning (65.6%) than global functioning
(58.6%) or other domains (20).Residual symptoms appear to
have negative effects on some domains of functioning but not
others (21). Additionally, while the GAF is the most commonly
used global functioning measure in BD research (4), service
users rate it as inappropriate and poorly relevant (22). Clinically,
identifying which domains of functioning are most impaired
and providing treatment that is aimed at improving these areas
is of importance. Therefore, understanding which domains of
functioning are improved by current treatment is highly relevant.

We used the SAS-SR as the primary measure of functioning
in two previous Randomized Control Trials (RCTs) examining
the efficacy of Interpersonal and Social Rhythm Therapy (IPSRT)
compared with Specialist Supportive Care (SSC) (23) and IPSRT
compared with treatment as usual (TAU) (24). Both studies found
significant improvements in social functioning as measured
by mean SAS-SR total score when undergoing psychotherapy
(IPSRT or SSC), whilst patients randomized to TAU did not
improve. In the second study, there was a significantly greater
improvement during treatment with IPSRT compared with TAU.
In this post-hoc analysis we have pooled the data from both RCTs,
providing the opportunity to examine functional outcomes in a
larger number of patients receiving psychotherapy for BD. Here
we report a secondary analysis of these studies, examining the
effects of IPSRT on domains within the SAS-SR and comparing
these effects with SSC and TAU. We hypothesized that there
may be greater changes in particular areas of function related to
interpersonal relationships, such as extended family, family unit
and marital domains, as a result of IPSRT.

METHODS

Data are from two randomized control trials (RCTs) of IPSRT
for BD referred to as study 1 (23) and study 2 (24). All
patients who participated in 18 months of structured therapy
or TAU during these trials were considered eligible for post-hoc
combined analysis.

Inclusion/Exclusion Criteria
In study 1, patients were aged 15–36 years with BD-I, BD-II or BD
not otherwise specified (defined as fulfilling the criteria for BD-
II, with 2 days of hypomania). There were no criteria regarding
mood state at entry. In study 2, patients had a diagnosis of BD-
I or BD-II, were aged 18–64 years and did not meet the criteria
for an episode of depression, mania, or mixed state at baseline.
Exclusion criteria for both studies were minimal and included a
primary diagnosis of schizophrenia, schizoaffective disorder, or
severe substance use disorder (SUD).

Assessment
The Structured Clinical Interview for DSM–IV Axis I Disorders
(SCID-I) (25) and for Axis II Disorders (SCID-II) (26) were
used to confirm psychiatric diagnoses. The cumulative burden
of mood symptoms was measured using the Longitudinal
Interval Follow-up Examination (LIFE). The LIFE is used to
retrospectively rate the severity of depression and mania on a
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weekly basis over the previous 6 months (27). Ratings were
carried out by a trained research assistant, by telephone, blind to
treatment. In both studies, mood was also rated at baseline using
the Young Mania Rating Scale (YMRS) (28).

Patients completed the SAS-SR, a 45-item self-report
questionnaire measuring patient function over the previous
2 weeks. A score is derived from 7 subscale scores, which are
averaged to give a final score in the range of 1–5, with a lower
score reflecting greater social adjustment (10). In order that they
appear on the SAS-SR the subscales are: How things have been
going at work (work), how household tasks have been going
(housework), how relationships with friends have been going
and how spare time has been spent (social and leisure activities),
how relationships with family excluding partners or children
living at home have been going (extended family), how things
have been going with a partner who lives with you (marital), how
things have been going with children living at home (children)
and how things have been with immediate family living at home
(family unit). We examined change in SAS-SR subscale scores
between baseline and 78 weeks.

Psychotherapeutic Intervention
In study 1 (23) patients were randomized to receive IPSRT or
Specialist Supportive Care (SSC). In study 2 (24) patients were
randomized to IPSRT or Treatment as Usual (TAU).

In both studies IPSRT was delivered according to
a manualized protocol. IPSRT combines Interpersonal
Psychotherapy with Social Rhythm Therapy to help patients
reduce stressors that lead to relapse and to learn to live with
bipolar disorder and its impact on their lives (29). The timing of
sessions was flexible based on clinical need, usually consisting of
10–12 weekly sessions, followed by 6–8 fortnightly sessions, and
4–5 monthly sessions thereafter, with a total of∼24 sessions.

SSC was designed as a control psychotherapy based on
American Psychiatric Association (APA) guidelines for
the management of BD (30). SSC combines supportive
psychotherapy and psychoeducation, with the focus of each
session initiated by the patient. It is not organized around a
systematic exploration of interpersonal issues or social rhythms.

Patients assigned to TAU remained under usual care from
their general practitioner and were provided with information
about education and services by Bipolar Support Canterbury.

For all psychotherapy patients, treating psychiatrists made
medication changes using clinical judgment and guided by
a decision tree to optimize psychopharmacological treatment.
Medication decisions were consistent with the APA (30) and
Royal Australian and New Zealand College of Psychiatrists
(RANZCP) Guidelines (7) for the treatment of BD.

Ethics
Both studies gained ethical approval from the Canterbury Ethics
Committee (study 1) and New Zealand Health and Disability
Commission (study 2). They were registered prospectively with
the Australia and New Zealand Clinical Trials Registry (study 1—
ACTRN12605000722695; study 2—ACTRN12611000961943).

Primary Outcome Measures
In study 1 the primary outcome was the cumulative burden of
depressive symptoms as measured by the LIFE. Study 2 had two
primary outcomes: time to relapse and readmission to hospital. In
this pooled analysis, outcome measures determined a priori were
changes in function as measured by SAS-SR subscale scores.

Statistical Analyses
Analyses used the Statistical Package for the Social Sciences
(SPSS) version 25. Baseline demographic and clinical
characteristics of patients in the four treatment arms were
recorded using means, standard deviations, counts and
frequencies where appropriate. Between group differences were
examined using Fisher’s protected least significant difference
test for continuous variables, and post-hoc Chi-square tests for
categorical variables.

The primary analysis used a univariate general linear model
(GLM). For this analysis, patients randomized to IPSRT in
study 1 and study 2 were grouped, as the primary goal was to
examine a pooled group of participants receiving 18 months of
IPSRT. These Dependent variables were SAS-SR subscale score
changes from 0 to 78 weeks (work, housework, social and leisure
activities, extended family, marital, children and family unit).
Data distribution was then assessed with Kolmogorov-Smirnov
and Shapiro-Wilk Tests of Normality. Pearson’s correlations
for parametric continuous variables, Spearman’s correlations for
non-parametric continuous variables, and One-Way ANOVA
for categorical variables were used to test for significant
correlations of sample characteristics with SAS-SR subscale score
change. Variables identified as significantly correlated with each
subscale score change were then entered in the GLM as co-
variates. Work was co-varied for BD Type (BDI/BDII/BD-
NOS). Housework was co-varied for Gender and BD Type
(BDI/BDII/BD-NOS). Marital was co-varied for the presence of
rapid-cycling. Children was co-varied for Gender. All dependent
change variables were co-varied for their corresponding score
at baseline. Each GLM was also co-varied by age, age of
onset of first affective episode, baseline LIFE score, history
of lifetime anxiety disorder, and mood state at baseline (not
in episode/manic/hypomanic/depressive) to control for the
significant differences between treatment arms at baseline.
Randomization was entered as a fixed factor (IPSRT study 1 +

study 2/ SSC study 1/ TAU study 2).
A secondary analysis of the IPSRT groups (IPSRT study 1 +

IPSRT study 2) was performed, using a one sample t-test for each
SAS-SR subscale score change. SSC and TAU were excluded, as
the intention of this secondary analysis was to examine whether
IPSRT had a significantly positive impact on each of the SAS-SR
subscale scores.

RESULTS

Sample Characteristics
In study 1, 100 patients were randomized to IPSRT (n = 49) or
SSC (n= 51). Eighty-one patients completed the study, 38 (78%)
and 43 (84%) in each respective arm. In study 2, 88 patients
were randomly assigned to IPSRT (n = 43) or TAU (n = 45).
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TABLE 1 | Clinical characteristics by treatment randomization.

IPSRT 1 SSC IPSRT 2 TAU

(N = 38) (N = 43) (N = 41) (N = 30)

Characteristic N % N % N % N %

Age (M ± SD) 27.3 ± 6.1a 26.8 ± 5.8a 40.8 ± 14.0b 42.2 ± 12.8b

Gender (F) 29 76 33 77 31 76 23 77

Ethnicity (Pākehā) 33 87 34 79 31 76 22 73

Bipolar 1/2 30/4 79/11 35/8 81/19 28/13 68/32 23/7 77/23

Index episode (depressive) 33 84 41 93 33 83 23 79

Rapid cycling 13 34 13 30 7 17 3 10

Age at onset (M ± SD) 16.7 ± 5.1A 14.9 ± 5.6A 17.3 ± 6.9A 20.7 ± 9.9B

Lifetime anxiety disorder 19A,B 50 26B 60 11A 27 7A 23

Lifetime substance use disorder 18 47 23 53 14 34 11 37

Medication use
†

Lithium 13 34 13 30 12 29 11 37

Anticonvulsant mood stabilizer 14 37 17 40 17 41 6 20

Antipsychotic 19 50 22 51 21 51 21 70

Antidepressant 21 55 20 47 23 56 16 53

Drop out 11A,B 22 7A,B 14 3B 7 16A 36

SAS total score
†
(M ± SD) 2.3 ± 0.5 2.3 ± 0.5 2.1 ± 0.4 2.1 ± 0.5

Cumulative mood score (LIFE)‡ (M ± SD) 2.1 ± 1.1A 1.8 ± 1.4A 1.1 ± 1.2B 0.8 ± 1.2B

YMRS
†
(M ± SD) 1.7 ± 3.9 2.5 ± 3.0 1.5 ± 2.9 2.3 ± 3.1

†
At 0 weeks.

‡Retrospective from 0 to 26 weeks.
a,bRows with differing superscript letters denote a significant difference at the p < 0.001 level.
A,BRows with differing superscript letters denote a significant difference at the at p < 0.05 level.

Seventy-one patients completed the study, 41 (95%) and 30 (67%)
in each respective arm. Therefore, 152 patients were included in
the analyses.

Baseline demographic and clinical characteristics of all
patients grouped by treatment arms are presented in Table 1.
Given study 1 specifically recruited younger patients (aged 15–
35), as expected there was a difference (p < 0.001) in age between
the study groups. Differences were also demonstrated in lifetime
rates of Anxiety Disorders (p < 0.05) and LIFE score at baseline
(p < 0.05) between treatment arms. Age of onset was later in the
TAU group compared with the other treatment arms (p <0.05).
In study 2, patients were specifically recruited out of episode
resulting in a less symptomatic population at baseline.

Patients were significantly more likely to drop out of the study
if they were randomized to TAU. Analysis of the drop-out group’s
baseline demographics and clinical characteristics showed similar
characteristics as patients were more likely to be older (p <

0.05) and older at age of onset of any affective episode (p <

0.05) in TAU than other treatment randomization. There were no
significant differences found in mood-related measures and no
significant differences found between dropouts and completers.

Outcomes
The primary analysis was of the effect of treatment
randomization on change in SAS-SR subscale score from 0
to 78 weeks (see Figure 1).

Initial GLM results (see Table 2) showed a significant
association of treatment randomization on the social and leisure
activities subscale (p = 0.030), extended family subscale (p
= 0.018) and SAS-SR total score (p = 0.011). Sub analysis
using pairwise comparisons (see Table 3) showed IPSRT had a
significant effect compared with TAU on the social and leisure
activities subscale (p = 0.009), extended family subscale (p
= 0.020) and SAS-SR total score (p = 0.002). There was no
difference between IPSRT and SSC. There were significantly
fewer degrees of freedom in the work, marital, children and
family unit subscales due to the lower number of people who
completed these sections.

Secondary analysis examined the effect of IPSRT from baseline
to 18months on SAS-SR subscale score change for all participants
(see Table 4). Housework (p = 0.012) and social and leisure
activities (p < 0.001) showed statistically significant mean score
improvements of 0.249 and 0.374 respectively.

After completing these analyses, power calculations were
performed on each SAS subscale change and SAS Total Score
change. Table 5 shows that sufficient power to detect an effect of
IPSRT over TAU was present in the Social and Leisure Activities,
Extended Family and SAS Total Score change scales.

DISCUSSION

In this pooled analysis of two RCTs examining psychotherapy in
BD, there was a significant effect of treatment randomization on
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FIGURE 1 | Treatment randomization on SAS subscale score change—Estimated Marginal Means (EMM) with 95% Confidence Intervals (CIs) from GLM.

TABLE 2 | Treatment randomization on SAS subscale score change—significant predictive values from GLM.

95% confidence interval of the difference

EMM
†

Lower Upper df F p

(IPSRT/SSC/TAU) (IPSRT/SSC/TAU) (IPSRT/SSC/TAU)

Work (n = 74) 0.329/0.436/−0.181 0.028/0.119/−0.564 0.629/0.753/0.202 2, 49 1.424 0.250

Housework (n = 149) 0.343/0.249/0.038 0.122/−0.021/−0.298 0.564/0.519/0.374 2, 101 0.067 0.856

Social and leisure activities (n = 152) 0.351/0.197/−0.148 0.123/−0.071/−0.422 0.578/0.465/0.126 2, 130 3.598 0.030

Extended family (n = 150) 0.200/0.282/−0.166 0.009/0.056/−0.393 0.390/0.507/0.061 2, 128 4.165 0.018

Marital (n = 58) 0.056/−0.017/−0.152 −0.286/−0.307/−0.640 0.398/0.274/0.337 2, 32 0.521 0.599

Children (n = 54) 0.097/0.359/−0.262 −0.219/0.021/−0.749 0.413/0.697/0.225 2, 30 2.084 0.142

Family (n = 74) 0.339/0.712/−0.035 −0.101/0.274/−0.595 0.779/1.149/0.524 2, 54 2.054 0.138

SAS total (n = 152) 0.280/0.206/−0.183 0.103/−0.002/−0.405 0.457/0.414/0.038 2, 130 4.712 0.011

†
Estimated Marginal Means.

TABLE 3 | Secondary pairwise comparison analysis of IPSRT with SSC and TAU based on significant predictive values from GLM.

Pairwise comparison with SSC Pairwise comparison with TAU

Dif. ± SE
†

p Dif. ± SE
†

p

Social and leisure activities 0.154 ± 0.173 0.375 0.499 ± 0.188 0.009

Extended family −0.082 ± 0.147 0.577 0.365 ± 0.155 0.020

SAS total 0.078 ± 0.133 0.559 0.465 ± 0.144 0.002

†
Difference between Estimated Marginal Means ± Standard Error, as estimated by GLM.

the social and leisure activities SAS-SR subscale and extended
family SAS-SR subscale. Effect of treatment randomization was
also found on SAS-SR Total score, confirming findings from
our previous analyses (23, 24). Further examination of adjusted
score change in the different therapy arms suggested that this is

driven by a greater effect of IPSRT in these domains, with post-
hoc analysis showing a significant difference between IPSRT and
TAU on the social and leisure activities subscale and extended
family subscale. No significant differences were found on the
other subscales. No significant differences were found between
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TABLE 4 | SAS subscale score change from baseline for IPSRT.

One sample t-test

95% confidence interval of

the difference

SAS subscale score change Mean difference Lower Upper t p

Work (n = 38) 0.097 −0.196 0.389 0.668 0.509

Housework (n = 78) 0.249 0.056 0.442 2.564 0.012

Social and leisure activities (n = 79) 0.374 0.209 0.548 4.517 <0.001

Extended family (n = 78) 0.094 −0.058 0.246 1.237 0.220

Marital (n = 22) 0.171 −0.038 0.379 1.703 0.103

Children (n = 28) 0.259 −0.075 0.593 1.590 0.123

Family (n = 38) 0.149 −0.184 0.482 0.908 0.370

SAS total (n = 79) 0.318 0.181 0.456 4.612 <0.001

TABLE 5 | Power calculations for SAS total and subscales—IPSRT compared

with TAU.

Power calculations

SAS subscale

score change

Observed

effect size

Observed

differences

Detectable differences

(80% power) with the

observed Ns

Work 0.820 0.509 0.54

Housework 0.467 0.297 0.39

Social and leisure

activities

0.818 0.453 0.34

Extended family 0.663 0.35 0.34

Marital 0.456 0.244 0.53

Children 0.591 0.312 0.56

Family 0.571 0.472 0.76

SAS total 0.995 0.438 0.27

IPSRT and SSC. It is important to note that housework, social and
leisure activities, and extended family subscales had the greatest
number of respondents, close to the total number of respondents
at follow-up. In contrast, work, marital, children, and family unit
subscales each had less than half the number of respondents at
baseline and follow-up, which will have contributed to the lack of
statistically significant findings in these domains.

Examination of baseline scores compared with follow up
scores in the IPSRT groups showed significant improvement
from baseline to 18 months in the housework and social and
leisure activities SAS-SR subscales, and SAS-SR total score.
The improvements seen in the social and leisure activities and
extended family subscales may be attributable to the enhanced
interpersonal skills, promoted by IPSRT. The establishment
of circadian stability is promoted by the Social Rhythm
component of IPSRT and the therapeutic mechanisms of
the IPT component are related to decreasing interpersonal
stress, facilitating emotional processing, improving interpersonal
skills and enhancing social support (31). It is interesting
to note, however, that other Interpersonal SAS-SR subscales

(marital, children and family unit) did not see significant
improvements with IPSRT compared with TAU which involved
no psychotherapy. There were significantly fewer respondents
in several of the SAS-SR subscales (work, marital, children and
family unit) (see Table 2). This is likely due to the design of the
SAS-SR, where participants do not respond to items that are not
relevant to them (e.g., non-response to marital subscale if single).

Previous studies using the SAS-SR have detailed only results of
overall score change, and used this as a proxy for improvement
in social functioning. It is of interest that many of our patients
did not answer questions across several domains, due to the lack
of individual applicability. The SAS-SR is scored by averaging
scores across all the questions answered. These results emphasize
the fact that what is measured and reflected in this score varies
across individuals depending on which domains are applicable.
Individuals may not be working, married, or have children and
therefore are unable to answer questions on these subscales.
These scores are then unlikely to change over the course of
treatment, limiting the ability of the SAS-SR to demonstrate
improvement in functioning in these areas over time.

Two previous studies employed a different measure, the
Functional Assessment Short Test (FAST), to assess domain-
specific functional improvements after intervention (24, 25). The
FAST scale is (in contrast to the SAS-SR) a quick, clinician-
rated measure comprising 24 items divided into six domains
of function; autonomy, occupational functioning, cognitive
functioning, financial issues, interpersonal relationships and
leisure time with a higher score denoting a poorer outcome (32).
The FAST scale does not have any questions that may not be
answered due to applicability, for example in the occupational
functioning section, patients who do not have a job are assigned
a 3: the highest possible score. Rosa et al. (24) examined
results over 6 months of engagement in the Bipolar Disorders
Program of the Hospital Clinic at the University of Barcelona,
which included pharmacotherapy, biophysical therapies such as
electroconvulsive therapy, and psychoeducation as appropriate.
They found improvements in autonomy, cognitive functioning,
and interpersonal relationships at 21 days, with improvements
in the work subscale at 3 months, and financial and leisure
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subscale improvements at 6 months. Torrent et al. (25) found
improvements in only 2 of the 6 domains assessed by the
FAST scale (interpersonal and occupational) when comparing 21
weeks of a weekly functional remediation program (intervention
addressing neurocognitive issues with focus on enhancing
function in daily routine) with TAU.

Miklowitz et al. (33) employed the Longitudinal Interval
Follow-Up Evaluation–Range of Impaired Functioning
Tool (LIFE-RIFT) to compare domain-specific functional
improvements between 30 one-hour sessions (21 weekly and
nine biweekly) of intensive psychosocial treatment (IPSRT,
Family-Focused Therapy, or Cognitive Behavioral Therapy) and
collaborative care (a 3-session psychoeducational treatment).
The LIFE-RIFT is a quick, clinician-rated tool of nine items
divided into four domains: relationships (family, children,
or friends), satisfaction (contentment and fulfillment from
activities with family and friends, job, and finances), work/role
performance (employment, household, or student roles), and
recreational activities/hobbies (34). Patients were recruited from
the Systematic Treatment Enhancement Program for Bipolar
Disorder (STEP-BD) (32) who were able to respond to all
questions on the LIFE-RIFT. They found improvements in 2
of 4 domains: relationships and satisfaction, when comparing
IPSRT alone and intensive psychotherapy as a whole, with
collaborative care. Our study falls broadly in line with these
studies, in that there were improvements on the social and
leisure activities and extended family subscales when compared
to treatment as usual. Both Rosa et al. and Torrent et al.
identified improvements in interpersonal skills and associated
this with exercises completed as part of the assigned therapy.
Miklowitz et al. (33) postulated that changes in life conditions,
self-esteem, mood, and functioning often occur among bipolar
disorder patients undergoing intensive treatments, although
these changes do not necessarily occur at the same time or as a
direct result of each other.

The discrepancies between our own findings and results
published by Rosa et al., Torrent et al., and Miklowitz et al.
may be attributable to the differences in functional measurements
and therapies implemented. Clinician-based measures inherently
bias understanding of patient functioning, as the perception of
the relationship between symptoms and psychosocial functioning
differs significantly between clinicians and patients (35). We used
a self-report measure which may have aided in avoiding sources
of clinician bias. Both studies (36, 37) using the FAST scale did
not have any difficulties with non-respondents, as the FAST scale
relies on generally applicable questions. Miklowitz et al. (33) had
a very large BD population to sample patients from, and recruited
specifically for patients that were able to answer every question on
the LIFE-RIFT. This further highlights the difficulty in accurately
assessing patient function, as typically not all domains of function
will apply to every patient. Assessment of occupational function
has proven to be particularly problematic—for example the SAS-
SR does not account for job loss or gain over the study period,
which would impact statistical and individual results. Similarly,
the FAST assigns a score of 3 to patients who are unemployed,
however it does not assess whether unemployed patients have the
capacity to engage in work, and subsequent work gainers of this

nature could be transitioned from a poor score of 3 to the top
score of 0 by virtue of gaining employment. It is unclear what the
optimal method of assessing occupational function is. In terms of
the treatments examined, IPSRT consisted of more sessions over
a longer period of time than either study. In addition, compared
with the functional remediation program used by Torrent et
al., IPSRT did not have focus on addressing neurocognitive
issues, and was conducted in individual sessions which were
necessarily more focused on the problems presented by each
individual. Rosa et al. (24) found a significant improvement in
all 6 domains of the FAST scale over 6 months of intervention.
The global improvements in functioning may be due to
the hospital-based multi-disciplinary nature of the program,
which had greater contact time during the study period than
our own trials.

One review of disability in BD found only 5 of 34 studies
examined assessed occupational outcomes, suggesting limited
effort in addressing occupational problems associated with
BD (38). Frank et al. (19) showed an initial improvement
in occupational functioning on the UCLA Social Attainment
Scale, when comparing patients assigned to acute IPSRT with
acute ICM. We did not find a significant improvement of
occupational outcomes measured by the work SAS-SR subscale.
This difference may relate to stage of illness given Frank et
al. examined patients who were in episode at baseline. In our
studies, 68% of patients in study 1 were in episode while in
study 2 none were in episode. Early gains in occupational
functioning may be more likely when people are unwell at
baseline, particularly as patients who are unemployed may be
able to seek employment after early remission ofmood symptoms
and functional impairment as a result of psychotherapy. In
our study, 19 patients gained employment over the course of
18 months and had work SAS-SR subscale scores recorded at
week 78. However, they were unable to be included in analyses
of the work subscale due to the lack of a baseline score.
This clearly represents significant improvement which was not,
however, measured using the SAS-SR. Conversely, 17 patients
lost employment over the course of 18 months and did not
have work SAS-SR subscale scores recorded at week 78, and
were therefore excluded from analyses. This likely represents
deterioration in patients’ ability to work, but is unable to be
interpreted by the SAS-SR. There were no significant differences
between treatment randomizations for number of work gainers
or losers.

Our results indicate that BD patients undergoing IPSRT as
opposed to TAU achieved improved functional outcomes of
social and leisure activities and extended family relationships.
Similarly, patients undergoing IPSRT demonstrated significant
improvements over time in the housework and social and
leisure activities subscales. As many BD patients prioritize
functional outcomes over symptomatic recovery (6), identifying
patients who exhibit significant impairment in these domains
may be beneficial in implementing appropriate therapies
for patient-prioritized outcomes. We did not demonstrate
any significant improvements in the work, marital, extended
family, children or family SAS-SR subscale scores after 18
months treatment with IPSRT. This result may indicate the
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lack of global applicability for functional assessments in BD,
as the number of respondents for each of these subscales
dropped dramatically. As the topic of functional assessment
and functional improvement gains traction in psychotherapeutic
research, our results suggest that a closer examination of
domain-specific outcomes is warranted to accurately understand
improvements in function. Clarification of the concept of
functioning in BD, and refinement of measures, is therefore
needed (39).

This secondary analysis of two RCTs for BD has several
limitations. Firstly, it should be noted that the studies were
not designed to be pooled. Each had different inclusion and
exclusion criteria and primary outcome measures. Patients were
younger, more unwell at baseline and had poorer functioning
in study 1. We adjusted for this by covarying in our analyses
for variables that were significantly different between treatment
arms at baseline. However, this may not correct for unmeasured
differences between the samples. In addition the determinants of
functional impairment may be important mediators of change
and while we measured and examined several clinical variables,
we did not, for example, examine stage of illness. Staging
models have suggested progressive functional impairment in
some individuals with BD (40). Future studies assessing domain-
specific effects of treatment could usefully incorporate staging
into their design.

Secondly, our analyses was limited by the number of patients
that dropped out over the 18 month period, particularly in the
TAU group. Patients in this study were relatively well at baseline,
and TAU patients had less interaction with the study team
which may account for this discrepancy. We compared baseline
characteristics between dropout groups and found significant
differences between treatment arms only on characteristics which
were identified as likely to be different based on the different
inclusion criteria of the studies analyzed (age, age of onset of
any affective episode, and current episode). Thirdly, the age range
captured in our studies was narrow with patients predominantly
aged between 20 and 40 years, despite the lack of age restriction in
study 2. This may contribute to the lower number of respondents
in the work, marital, children and family unit subscales. Fourthly,
the loss of data from particular subscales of course reduces power
in the analysis of these subscales and potentially explains the
lack of statistical improvement demonstrated in these domains of

functioning and the lack of difference between IPSRT and TAU in
the same domains (see Table 5).

In summary, in this post-hoc combined analysis of 152 BD
patients undergoing 18 months of psychotherapy, there was a
significant effect of IPSRT compared with TAU on the SAS-SR
social and leisure activities subscale and extended family subscale,
and a significant effect of IPSRT over 18 months on the SAS-
SR housework and social and leisure activities subscale. This
finding has similarities and divergences from previous functional
domain-based studies. There are few studies that have assessed
function in BD patients from a domain perspective, limiting
understanding of patient function and improvement as a result
of psychotherapy. We recommend that studies assessing patient
function need to reflect the domains identified as relevant rather
than those identified by clinicians.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical review and approval was not required for the study
on human participants in accordance with the local legislation
and institutional requirements. Written informed consent to
participate in this study was provided by the participants’ legal
guardian/next of kin.

AUTHOR CONTRIBUTIONS

WM analyzed the data and wrote the first draft. RP supervised
analysis and writing. CF supervised analysis. MC, MI, and KE
were involved in planning of the analysis. All authors contributed
to subsequent drafts. All authors contributed to the article and
approved the submitted version.

FUNDING

RP had use of computer software at no cost for research—
provided by SBT-pro. Received support for travel to educational
meetings from Servier and Lundbeck.

REFERENCES

1. Simon GE, Ludman EJ, Unutzer J, Operskalski BH, Bauer MS. Severity

of mood symptoms and work productivity in people treated for bipolar

disorder. Bipolar Disord. (2008) 10:718–25. doi: 10.1111/j.1399-5618.2008.0

0581.x

2. Altshuler LL, Post RM, Black DO, Keck PE, Nolen WA, Frye MA,

et al. Subsyndromal depressive symptoms are associated with functional

impairment in patients with bipolar disorder: results of a large, multisite study.

J Clin Psychiat. (2006) 67:1551–60. doi: 10.4088/JCP.v67n1009

3. Roux P, Raust A, Cannavo AS, Aubin V, Aouizerate B, Azorin JM, et al.

Cognitive profiles in euthymic patients with bipolar disorders: results from the

FACE-BD cohort. Bipolar Disord. (2017) 19:146–53. doi: 10.1111/bdi.12485

4. ChenM, Fitzgerald HM,Madera JJ, TohenM. Functional outcome assessment

in bipolar disorder: a systematic literature review. Bipolar Disord. (2019)

21:194–214. doi: 10.1111/bdi.12775

5. MacQueen GM, Young LT, Joffe RT. A review of psychosocial outcome

in patients with bipolar disorder. Acta Psychiat Scand. (2001) 103:163–

70. doi: 10.1034/j.1600-0447.2001.00059.x

6. Gitlin MJ, Miklowitz DJ. The difficult lives of individuals with bipolar

disorder: a review of functional outcomes and their implications for

treatment. J Affect Disord. (2017) 209:147–54. doi: 10.1016/j.jad.2016.11.021

7. Malhi GS, Bassett D, Boyce P, Bryant R, Fitzgerald PB, Fritz K, et

al. Royal Australian and New Zealand College of Psychiatrists clinical

practice guidelines for mood disorders. Aust Nz J Psychiat. (2015) 49:1087–

206. doi: 10.1177/0004867415617657

Frontiers in Psychiatry | www.frontiersin.org 8 February 2022 | Volume 13 | Article 767629

https://doi.org/10.1111/j.1399-5618.2008.00581.x
https://doi.org/10.4088/JCP.v67n1009
https://doi.org/10.1111/bdi.12485
https://doi.org/10.1111/bdi.12775
https://doi.org/10.1034/j.1600-0447.2001.00059.x
https://doi.org/10.1016/j.jad.2016.11.021
https://doi.org/10.1177/0004867415617657
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Moot et al. Domain-Based Functional Improvements After Psychotherapy

8. Bonnin CD, Reinares M, Martinez-Aran A, Jimenez E, Sanchez-Moreno

J, Sole B, et al. Improving functioning, quality of life, and well-being

in patients with bipolar disorder. Int J Neuropsychoph. (2019) 22:467–

77. doi: 10.1093/ijnp/pyz018

9. Burns T, Patrick D. Social functioning as an outcome measure

in schizophrenia studies. Acta Psychiat Scand. (2007) 116:403–

18. doi: 10.1111/j.1600-0447.2007.01108.x

10. Weissman MM, Bothwell S. Assessment of social adjustment

by patient self-report. Arch Gen Psychiat. (1976) 33:1111–

5. doi: 10.1001/archpsyc.1976.01770090101010

11. Paykel ES, Weissman M, Prusoff BA, Tonks CM. Dimensions of

social adjustment in depressed women. J Nerv Ment Dis. (1971)

152:158. doi: 10.1097/00005053-197103000-00002

12. Miller IW, Keitner GI, Schatzberg AF, Klein DN, Thase ME, Rush AJ, et al.

The treatment of chronic depression, part 3: psychosocial functioning before

and after treatment with sertraline or imipramine. J Clin Psychiat. (1998)

59:608–19. doi: 10.4088/JCP.v59n1108

13. Bateman A, Fonagy P. Effectiveness of partial hospitalization in the treatment

of borderline personality disorder: a randomized controlled trial. Am J

Psychiat. (1999) 156:1563–9. doi: 10.1176/ajp.156.10.1563

14. Calabrese JR, Hirschfeld RMA, Reed M, Davies MA, Frye MA, Keck PE, et al.

Impact of bipolar disorder on a US community sample. J Clin Psychiat. (2003)

64:425–32. doi: 10.4088/JCP.v64n0412

15. Blairy S, Linotte S, SoueryD, Papadimitriou GN,Dikeos D, Lerer B, et al. Social

adjustment and self-esteem of bipolar patients: a multicentric study. J Affect

Disord. (2004) 79:97–103. doi: 10.1016/S0165-0327(02)00347-6

16. Hoberg AA, Ponto J, Nelson PJ, Frye MA. Group interpersonal and social

rhythm therapy for bipolar depression. Perspect Psychiatr C. (2013) 49:226–

34. doi: 10.1111/ppc.12008

17. Hlastala SA, Kotler JS, McClellan JM, McCauley EA. Interpersonal and

social rhythm therapy for adolescents with bipolar disorder: treatment

development and results from an open trial. Depress Anxiety. (2010) 27:457–

64. doi: 10.1002/da.20668

18. Steardo L, Luciano M, Sampogna G, Zinno F, Saviano P, Staltari F, et al.

Efficacy of the interpersonal and social rhythm therapy (IPSRT) in patients

with bipolar disorder: results from a real-world, controlled trial. Ann Gen

Psychiatr. (2020) 19:15. doi: 10.1186/s12991-020-00266-7

19. Frank E, Soreca I, Swartz HA, Fagiolini AM, Mallinger AG, Thase ME,

et al. The role of interpersonal and social rhythm therapy in improving

occupational functioning in patients with bipolar I disorder. Am J Psychiat.

(2008) 165:1559–65. doi: 10.1176/appi.ajp.2008.07121953

20. Leda-Rego G, Bezerra-Filho S, Miranda-Scippa A. Functioning in euthymic

patients with bipolar disorder: a systematic review and meta-analysis using

the Functioning Assessment Short Test. Bipolar Disord. (2020) 22:569–

81. doi: 10.1111/bdi.12904

21. Samalin L, de Chazeron I, Vieta E, Bellivier F, Llorca PM. Residual symptoms

and specific functional impairments in euthymic patients with bipolar

disorder. Bipolar Disord. (2016) 18:164–73. doi: 10.1111/bdi.12376

22. Crawford MJ, Robotham D, Thana L, Patterson S, Weaver T, Barber R, et

al. Selecting outcome measures in mental health: the views of service users.

J Ment Health. (2011) 20:336–46. doi: 10.3109/09638237.2011.577114

23. Inder ML, Crowe MT, Luty SE, Carter JD, Moor S, Frampton CM, et al.

Randomized, controlled trial of Interpersonal and Social Rhythm Therapy

for young people with bipolar disorder. Bipolar Disord. (2015) 17:128–

38. doi: 10.1111/bdi.12273

24. Crowe M, Porter R, Inder M, Carlyle D, Luty S, Lacey C, et al. Clinical

effectiveness trial of adjunctive interpersonal and social rhythm therapy

for patients with bipolar disorder. Am J Psychother. (2020) 73:107–

14. doi: 10.1176/appi.psychotherapy.20190035

25. Spitzer RL, Williams JBW, Gibbon M, First MB. The structured clinical

interview for Dsm-Iii-R (Scid) 0.1. History, rationale, and description.

Arch Gen Psychiat. (1992) 49:624–9. doi: 10.1001/archpsyc.1992.018200800

32005

26. Williams JBW, Gibbon M, First MB, Spitzer RL, Davies M, Borus

J, et al. The structured clinical interview for Dsm-Iii-R (Scid)

0.2. Multisite test-retest reliability. Arch Gen Psychiat. (1992)

49:630–6. doi: 10.1001/archpsyc.1992.01820080038006

27. Keller MB, Lavori PW, Friedman B, Nielsen E, Endicott J, Mcdonaldscott P, et

al. The longitudinal interval follow-up evaluation - a comprehensive method

for assessing outcome in prospective longitudinal-studies. Arch Gen Psychiat.

(1987) 44:540–8. doi: 10.1001/archpsyc.1987.01800180050009

28. Young RC, Biggs JT, Ziegler VE, Meyer DA. Rating-scale for mania

- reliability, validity and sensitivity. Brit J Psychiat. (1978) 133:429–

35. doi: 10.1192/bjp.133.5.429

29. Frank E KD, Cornes C, Carter SB, Frankel D, Hlastala SA. Interpersonal and

Social RhythmTherapy (IPSRT). Amanual for the adaptation of interpersonal

psychotherapy to the treatment of bipolar disorder. Presented at the Fourth

International Conference on Bipolar Disorder. Pittsburgh, PA (2001).

30. Practice guideline for the treatment of patients with bipolar disorder. Am J

Psychiat. (1994) 151:1–36. doi: 10.1176/ajp.151.12.1

31. Lipsitz JD, Markowitz JC. Mechanisms of change in interpersonal therapy

(IPT). Clin Psychol Rev. (2013) 33:1134–47. doi: 10.1016/j.cpr.2013.09.002

32. Sachs GS, Thase ME, Otto MW, Bauer M, Miklowitz D, Wisniewski SR, et

al. Rationale, design, and methods of the systematic treatment enhancement

program for bipolar disorder (STEP-BD). Biol Psychiat. (2003) 53:1028–

42. doi: 10.1016/S0006-3223(03)00165-3

33. Miklowitz DJ, Otto MW, Frank E, Reilly-Harrington NA, Kogan JN, Sachs

GS, et al. Intensive psychosocial intervention enhances functioning in patients

with bipolar depression: results from a 9-month randomized controlled trial.

Am J Psychiat. (2007) 164:1340–7. doi: 10.1176/appi.ajp.2007.07020311

34. Leon AC, Solomon DA, Mueller TI, Turvey CL, Endicott J, Keller

MB. The Range of Impaired Functioning Tool (LIFE-RIFT): a

brief measure of functional impairment. Psychol Med. (1999)

29:869–78. doi: 10.1017/S0033291799008570

35. Christensen MC, Wong CMJ, Baune BT. Symptoms of major depressive

disorder and their impact on psychosocial functioning in the different phases

of the disease: do the perspectives of patients and healthcare providers differ?

Front Psychiatry. (2020) 11:280. doi: 10.3389/fpsyt.2020.00280

36. Rosa AR, Reinares M, Amann B, Popovic D, Franco C, Comes M, et

al. Six-month functional outcome of a bipolar disorder cohort in the

context of a specialized-care program. Bipolar Disord. (2011) 13:679–

86. doi: 10.1111/j.1399-5618.2011.00964.x

37. Torrent C, Bonnin CDM, Martinez-Aran A, Valle J, Amann BL, Gonzalez-

Pinto A, et al. Efficacy of functional remediation in bipolar disorder: a

multicenter randomized controlled study. Am J Psychiat. (2013) 170:852–

9. doi: 10.1176/appi.ajp.2012.12070971

38. Huxley N, Baldessarini RJ. Disability and its treatment

in bipolar disorder patients. Bipolar Disord. (2007) 9:183–

96. doi: 10.1111/j.1399-5618.2007.00430.x

39. Morton E, Murray G. Advancing the study of functioning in bipolar

disorders - from scales to constructs. Bipolar Disord. (2019) 21:662–

3. doi: 10.1111/bdi.12817

40. Berk M, Post R, Ratheesh A, Gliddon E, Singh A, Vieta E, et al. Staging

in bipolar disorder: from theoretical framework to clinical utility. World

Psychiatry. (2017) 16:236–44. doi: 10.1002/wps.20441

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Moot, Crowe, Inder, Eggleston, Frampton and Porter. This is an

open-access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) and the copyright owner(s) are credited and that the

original publication in this journal is cited, in accordance with accepted academic

practice. No use, distribution or reproduction is permitted which does not comply

with these terms.

Frontiers in Psychiatry | www.frontiersin.org 9 February 2022 | Volume 13 | Article 767629

https://doi.org/10.1093/ijnp/pyz018
https://doi.org/10.1111/j.1600-0447.2007.01108.x
https://doi.org/10.1001/archpsyc.1976.01770090101010
https://doi.org/10.1097/00005053-197103000-00002
https://doi.org/10.4088/JCP.v59n1108
https://doi.org/10.1176/ajp.156.10.1563
https://doi.org/10.4088/JCP.v64n0412
https://doi.org/10.1016/S0165-0327(02)00347-6
https://doi.org/10.1111/ppc.12008
https://doi.org/10.1002/da.20668
https://doi.org/10.1186/s12991-020-00266-7
https://doi.org/10.1176/appi.ajp.2008.07121953
https://doi.org/10.1111/bdi.12904
https://doi.org/10.1111/bdi.12376
https://doi.org/10.3109/09638237.2011.577114
https://doi.org/10.1111/bdi.12273
https://doi.org/10.1176/appi.psychotherapy.20190035
https://doi.org/10.1001/archpsyc.1992.01820080032005
https://doi.org/10.1001/archpsyc.1992.01820080038006
https://doi.org/10.1001/archpsyc.1987.01800180050009
https://doi.org/10.1192/bjp.133.5.429
https://doi.org/10.1176/ajp.151.12.1
https://doi.org/10.1016/j.cpr.2013.09.002
https://doi.org/10.1016/S0006-3223(03)00165-3
https://doi.org/10.1176/appi.ajp.2007.07020311
https://doi.org/10.1017/S0033291799008570
https://doi.org/10.3389/fpsyt.2020.00280
https://doi.org/10.1111/j.1399-5618.2011.00964.x
https://doi.org/10.1176/appi.ajp.2012.12070971
https://doi.org/10.1111/j.1399-5618.2007.00430.x
https://doi.org/10.1111/bdi.12817
https://doi.org/10.1002/wps.20441
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Domain-Based Functional Improvements in Bipolar Disorder After Interpersonal and Social Rhythm Therapy
	Introduction
	Methods
	Inclusion/Exclusion Criteria
	Assessment
	Psychotherapeutic Intervention
	Ethics
	Primary Outcome Measures
	Statistical Analyses

	Results
	Sample Characteristics
	Outcomes

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


