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Abstract

Background. Although quality of life (QoL) is receiving increasing attention in bipolar dis-
order (BD) research and practice, little is known about its naturalistic trajectory. The dual
aims of this study were to prospectively investigate: (a) the trajectory of QoL under guide-
line-driven treatment and (b) the dynamic relationship between mood symptoms and QoL.
Methods. In total, 362 patients with BD receiving guideline-driven treatment were prospect-
ively followed at 3-month intervals for up to 5 years. Mental (Mental Component Score –
MCS) and physical (Physical Component Score – PCS) QoL were measured using the
self-report SF-36. Clinician-rated symptom data were recorded for mania and depression.
Multilevel modelling was used to analyse MCS and PCS over time, QoL trajectories predicted
by time-lagged symptoms, and symptom trajectories predicted by time-lagged QoL.
Results. MCS exhibited a positive trajectory, while PCS worsened over time. Investigation of
temporal relationships between QoL and symptoms suggested bidirectional effects: earlier
depressive symptoms were negatively associated with mental QoL, and earlier manic symp-
toms were negatively associated with physical QoL. Importantly, earlier MCS and PCS were
both negatively associated with downstream symptoms of mania and depression.
Conclusions. The present investigation illustrates real-world outcomes for QoL under guide-
line-driven BD treatment: improvements in mental QoL and decrements in physical QoL were
observed. The data permitted investigation of dynamic interactions between QoL and symp-
toms, generating novel evidence for bidirectional effects and encouraging further research into
this important interplay. Investigation of relevant time-varying covariates (e.g. medications)
was beyond scope. Future research should investigate possible determinants of QoL and the
interplay between symptoms and wellbeing/satisfaction-centric measures of QoL.

Bipolar disorder (BD) is a severe mental illness associated with a chronic course and recurring
periods of mania and depression, ranked by the World Health Organization as the fifth leading
cause of disease burden among mental disorders (Ferrari et al. 2016). Research attention in BD
has broadened to include quality of life (QoL) as an important outcome of care alongside
symptom management (Murray & Michalak, 2012; Morton et al. 2017), and indeed both
patients with BD and clinicians have rated improvements in QoL as the most important out-
come in the treatment of BD (Maczka et al. 2009). As a person-centred, recovery-oriented con-
struct, QoL has powerful potential to represent consumer interests in research and clinical
practice (Murray et al. 2017). Naturalistic, prospective investigations offer the opportunity
to investigate trajectories of QoL under real-world treatment regimes and inform our under-
standing of its relationship to symptoms of BD.

While it is sometimes assumed that absence of mental illness equates to mental wellbeing,
the two concepts share only a small portion of variance (Keyes, 2005). Consequently, con-
structs such as QoL have emerged as treatment goals in their own right in the care of mental
illnesses generally (Basu, 2004) and in BD specifically (Murray & Michalak, 2012; Morton
et al. 2017). QoL is prioritised by consumers and thus the personal recovery movement
views QoL improvement as an outcome of equal importance to symptom remission
(Murray et al. 2017). Popular interest in QoL is paralleled in the scientific BD literature,
with publications referencing QoL increasing exponentially over recent years (Murray &
Michalak, 2012). These studies show that QoL is impaired in individuals with BD relative
to the general population, even during euthymic periods (Brissos et al. 2008;
Gutiérrez-Rojas et al. 2008), suggesting that attention needs to be paid to improving this
patient-valued outcome. We propose that a critical step towards this goal is to develop under-
standing of (a) the impact of current guideline-driven treatment on QoL in BD, and (b) the
dynamic relationship between symptoms of BD and QoL: existing relevant literature is briefly
reviewed before introducing the present study.
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Attention to the impact of treatment regimens on QoL is
needed to validate the assumption that current best practice
improves QoL from the consumer perspective. Pharmacological
interventions form the bedrock of current treatment guidelines,
with psychosocial interventions and self-management strategies
increasingly recognised and encouraged (Yatham et al. 2013),
While QoL is increasingly used as a primary outcome variable
to judge the efficacy of pharmacological and psychosocial inter-
ventions through randomised controlled trials (RCTs; Namjoshi
et al. 2002, 2004, Shi et al. 2002, 2004, Endicott et al. 2007,
2008, Michalak et al. 2014), it is important to note that RCTs
do not represent the reality of clinical practice in which polyphar-
macy, medication changes, and combined pharmacological and
psychosocial strategies are common, and patient characteristics
are heterogeneous (Post, 2009). The effectiveness of current best
practice BD treatment at improving subjective QoL is unknown:
naturalistic, longitudinal studies are therefore required to
accurately gauge the impact of real world BD treatment strategies
on QoL.

A second assumption in need of further investigation relates to
the impact of mood symptoms on QoL in BD. Data from cross-
sectional studies generally suggest that depressive symptoms are
associated with poorer QoL (Vojta et al. 2001; Yatham et al.
2004; Gazalle et al. 2006, 2007a; Hayhurst et al. 2006; Zhang
et al. 2006; Simon et al. 2007). The cross-sectional influence of
manic symptoms on QoL is less well understood, with some arti-
cles finding mania to be associated with poorer QoL, (Vojta et al.
2001; Simon et al. 2007; Gazalle et al. 2007b) and others finding
no negative impact of mania (Hayhurst et al. 2006; Gazalle et al.
2007a). However, cross-sectional studies cannot illuminate direc-
tionality of effects. Limited investigation of the trajectory of QoL
following first episode psychotic mania did not reveal an effect of
symptoms at baseline with QoL at 18 months (Oldis et al. 2016):
more sensitive analyses of time-varying relationships in the gen-
eral BD population is needed to illuminate possible relationships.
Additionally, although QoL change is typically assumed to be a
downstream consequence of symptom changes in BD, it is not
known whether changes in QoL may have reciprocal impacts on
BD symptoms: potentially, improvements in wellbeing and func-
tioning could moderate symptoms of the disorder (Murray &
Michalak, 2012). Longitudinal studies are therefore required to
inform understanding of the relationship between BD symptoms
and QoL over time.

The present study

The present prospective observational study analysed data from
the Health Outcome and Patient Evaluation-Bipolar Disorder
(HOPE-BD) project, a multisite prospective naturalistic investiga-
tion of patients receiving guideline-driven treatment for BD in
Canada. The primary aim of the HOPE-BD project was to pro-
spectively examine treatment patterns, clinical outcomes, QoL,
and resource utilisation of a Canadian BD sample receiving
guideline-driven treatment.

As we have recently reviewed, it is important to recognise dif-
ferent emphases across existing measures of QoL in BD (Morton
et al. 2017). Here, we chose the 36-item Short-Form Survey
(SF-36; Ware et al. 1993) as a commonly used measure of QoL
qua psychosocial and physical functioning. A further advantage
of the SF-36 for the present purposes was its generation of two
well-understood subscale scores (physical and mental function-
ing) for exploration.

The aim of the present analyses was to investigate: (i) the tra-
jectory of QoL under guideline-driven treatment and (ii) the rela-
tionship between objective symptom measures and subjective
QoL ratings over time. It was hypothesised that QoL would
increase over time with guideline-driven treatment.
Additionally, it was hypothesised that lower levels of depression
would predict a positive change in QoL. Analyses of the impact
of mania on trajectories of QoL and QoL as a predictor of change
in symptom ratings were exploratory.

To the authors’ knowledge, this is the first study to use multi-
level modelling (MLM) to examine the naturalistic trajectory of
QoL in a population receiving guideline-driven treatment.
Additionally, it is the first study to report on the time-varying
relationship between symptoms of BD and QoL.

Materials and method

Study design

Participants were recruited from 12 sites across Canada, including
university and community hospitals and outpatient clinics, and
prospectively followed every 3 months for a period of up to 5
years. Treating psychiatrists retained responsibility for delivering
pharmacotherapies and other treatments according to Canadian
Network for Mood & Anxiety Treatments (CANMAT) guidelines
(1997). Patients or legally accepted delegates gave informed writ-
ten consent for data to be collected. The study was approved by
the University of British Columbia Research Ethics Board and
the Ethics Boards at all sites that collected data.

Participants

Psychiatrists at participating sites referred eligible patients for par-
ticipation. Inclusion criteria were: (i) diagnosed with BD-I, BD-II
or BD not otherwise specified (NOS); diagnoses were confirmed
at intake using the Mini-International Neuropsychiatric
Interview (MINI; Sheehan et al. 1998), (ii) currently meeting or
recently (within the past 3 months) met criteria for a (hypo)
manic or depressive episode, or recently (within the past 3
months) changed treatment, (iii) under the care of a participating
psychiatrist, (iv) aged 15 years or older, (v) competent and willing
to provide informed consent (or consent given by a legally
accepted delegate), and (vi) fluent in either English or French.
Exclusion criteria for the study were: (i) diagnosed with either a
(a) non-affective psychotic disorder, (b) substance-induced
mood disorder, (c) mood disorder secondary to a medical condi-
tion, or (d) personality disorder with only subthreshold hypo/
manic or depressive symptoms; (ii) unwilling or unable to partici-
pate in follow-up assessments (e.g. moving out of area); (iii) cur-
rently participating in a clinical treatment trial; or (iv) hospitalised
longer than 6 months.

Measures

Symptoms
Both symptom measures were validated, widely used clinician-
rated scales. Mania was assessed using the Young Mania Rating
Scale (YMRS; Young et al. 1978), an 11-item scale with scores
ranging from 0 to 60. Depression was measured on the
Montgomery-Asberg Depression Rating Scale (MADRS;
Montgomery & Asberg, 1979), a 10-item instrument with scores
ranging from 0 to 60. All investigators were members of the
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Canadian Network for Mood and Anxiety Treatments, had
received training on inter-rater reliability and had demonstrated
excellent inter-rater reliability on previous clinical trials.

Quality of life
QoL was measured with the SF-36 (Ware et al. 1993), a 36-item
self-report questionnaire. The SF-36 has eight subscales assessing:
Physical Function, Role Limitations due to Physical Health,
Bodily Pain, General Health, Vitality, Social Function, Role
Limitations due to Emotional Problems, and Mental Health.
Two component scores may be derived (Ware et al. 1994): one
summarising physical QoL (Physical Component Score – PCS),
and the other summarising mental QoL (Mental Component
Score – MCS). The eight subscales and two component scores
are scored 0–100, with higher scores representing better QoL.
Scores were standardised according to Canadian norms
(Hopman et al. 2000).

Assessment schedule
Confirmation of BD diagnosis via the MINI occurred at baseline.
Symptom measures (YMRS and MADRS) and QoL (SF-36) were
assessed at baseline and at follow-up assessments, which were
conducted at 3-month intervals (within a 2-week window).

Trajectory analyses

MLM was used due to the hierarchical structure of the data (i.e.
longitudinal observations are nested within individuals). This
data structure, which would violate the assumption of independ-
ence of residuals required for linear regression models, is
accounted for in MLM (Hox, 2010). In addition, MLM methods
were chosen as they support estimation in situations where obser-
vations are missing. Data were analysed using the MIXED proced-
ure of SPSS using full maximum likelihood estimation (IBM SPSS
statistics for Windows, Version 22.0; 2013). Predictors where zero
is a non-interpretable value (e.g. age) were centred around the
sample mean. Given the exploratory nature of the study, the α
level was set at 0.05.

Fixed and random effects were specified for the intercept and
slope parameters in models unless otherwise stated. Random
effects were removed in cases where models failed to converge
due to lack of random variance (Heck et al. 2014). Residual
terms at level 1 were specified as having an autoregressive covari-
ance matrix: unobserved variance was assumed to differ between
the time points, and it was assumed that correlation between
occasions of measurement would decrease with greater duration
between occasions of measurements (Heck et al. 2014). Level 2
residuals were specified as having a diagonal covariance matrix:
it was assumed that the random effects for the intercepts and
the slope did not correlate. The level 2 covariance structure was
chosen as it permitted the estimation of intercept and slope var-
iances. Models without random effects for slope must be esti-
mated using a scaled identity covariance matrix.

MLM was employed as follows:

1. Unconditional QoL growth models. To examine the trajectories
of QoL over time, growth models with linear and quadratic
terms were fitted individually for MCS and PCS. Significant
terms were retained for following analyses.

Exploratory subscale analyses. Additional growth models
were created to compare the trajectories of the SF-36 subscales
[General Health, Role Limitations (Emotional), Social

Functioning, Physical Functioning, Role Limitations
(Physical), Pain, Vitality, and Mental Health].

2. Level 2 predictors of QoL. Age, sex, and BD diagnosis were
entered as level 2 predictors in the growth models for PCS
and MCS. Significant predictors were retained for following
analyses.

3. Models with time-lagged covariates. Possible temporal relation-
ships between symptoms and QoL were investigated as follows.
a. Firstly, significant growth models for QoL were analysed

controlling for earlier symptom covariates (MADRS and
YMRS). That is, a model was created where QoL variables
at the present visit (time) were predicted by symptom
data from the previous visit (time – 3 months). The
3-month time lag was chosen due to the data structure.

b. Secondly, to test the directionality of any relationship
between QoL and symptoms of BD, models where symp-
tom ratings (MADRS and YMRS) were predicted by earl-
ier QoL (PCS and MCS) were calculated. Unconditional
growth models for symptom measures and models evalu-
ating level 2 predictors were created to permit identifica-
tion of significant parameters to retain in models where
lagged MCS and PCS acted as predictors. However,
they are not the focus of the present analysis and are pre-
sented in online Supplementary Tables S1 and S2,
respectively.

Results

Participant characteristics

A total of 362 participants aged 18–72 (M = 42.75, S.D. = 12.18)
were recruited. The majority of participants (n = 207) were
female, and approximately equal numbers were of Caucasian (n
= 158) and non-Caucasian (n = 164) ethnicity. The majority of
participants were recruited through teaching hospitals in (i)
Vancouver, British Columbia (n = 56), (ii) London, Ontario (n
= 64), and (iii) Montreal, Quebec (n = 82); and a private practice
in Montreal (n = 53). Participants completed between one and 13
assessments (M = 4.90, S.D. = 3.30).

BD-I was the most common diagnosis (n = 185), followed by
BD-II (n = 120) and BD-NOS (n = 21). Mood episodes at baseline
were predominantly depressive (n = 121) with fewer manic (n =
44), hypomanic (n = 20), or mixed recorded (n = 15). At baseline,
106 (29%) were prescribed lithium, 84 (23%) sodium valproate, 14
(4%) carbamazepine, 36 (10%) risperidone, 40 (11%) olanzapine,
41 (11%) quetiapine, 41 (11%) lamotrigine, and 95 (26%) an
antidepressant.

Mean MCS at baseline was lower than the Canadian norm
(31.13 v. 51.7), as was PCS (48.16 v. 50.5; Hopman et al. 2000).

Trajectory analyses

1. Unconditional QoL growth models
The results of the unconditional growth models for MCS and PCS
are displayed in Table 1. The linear slope parameter for MCS was
positive and significant (estimate = 0.45, p < 0.001), with a signifi-
cant negative quadratic (estimate =−0.006, p < 0.05) indicating
the rate of growth slowed over time. The linear slope parameter
for PCS was negative and significant (estimate =−0.14, p <
0.05), with a significant positive quadratic (estimate = 0.003, p <
0.05) indicating the decrement in PCS slowed over time. No ran-
dom effect for slope was specified in the growth model for PCS.
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Exploratory subscale analyses
Growth models were created for each of the eight SF-36 subscales
(see online Supplementary Table S3). Paralleling the trends seen
in MCS (above), a significant positive linear effect and significant
negative quadratic effect were found for the SF-36 subscales Role
Limitations due to Emotional Problems (linear estimate = 1.01, p
< 0.001; quadratic estimate = −0.01, p < 0.05)), Social Functioning
(linear estimate = 0.68, p < 0.001; quadratic estimate =−0.008, p <
0.05) and Mental Health (linear estimate = 0.48, p < 0.001; quad-
ratic estimate =−0.007, p < 0.05). A significant positive linear
effect was found for the subscales General Health (estimate =
0.11, p < 0.05) and Vitality (estimate = 0.26, p < 0.05); no signifi-
cant quadratic effects were observed for either of these subscales.
No random effects for slope were retained in the models for
Physical Functioning, Role Limitations due to Physical
Problems, or Pain; in addition, no significant change over time
was observed in these subscales.

2. Level 2 predictors of QoL
Age, sex, and BD diagnosis were entered as predictors for the
growth models for MCS and PCS (Table 2). The only predictor
to reach significance and be retained in future models of MCS
was the main effect for sex (estimate = 3.54, p < 0.05): males had
higher baseline mental QoL than females. There was a significant
negative main effect of age on PCS (estimate = −0.20, p < 0.001):
individuals older than the sample mean (42.75) had poorer base-
line physical QoL. There was a positive main effect of sex on PCS
(estimate = 4.57, p < 0.05): males had higher baseline physical QoL
than females. Sex and age were retained as predictors in future
PCS models. No significant interaction (slope) effects were
observed for either MCS or PCS.

3. Models with time-lagged covariates
3.a Symptoms as time-lagged covariates. The growth models for
MCS and PCS controlling for the effects of both MADRS and
YMRS ratings from the previous visit (3 months) are displayed
in Table 3. There was a significant negative main effect of earlier
depression (MADRS) on MCS (estimate =−0.40, p < 0.001): lower
depression ratings were associated with higher MCS ratings at the
following visit. There was no significant main effect for earlier
mania (YMRS) on MCS (estimate =−0.08, p = 0.58).

There was a significant negative main effect of earlier YMRS
on PCS (estimate =−0.19, p < 0.05): higher YMRS ratings were
associated with lower PCS at the following visit. There was no

significant main effect for earlier MADRS ratings on PCS
(estimate =−0.06, p = 0.15).

3.b QoL as time-lagged covariates. Unconditional growth models
and investigation of level 2 predictors (age, sex, BD diagnosis) for
MADRS and YMRS are displayed in online Supplementary Tables

Table 2. Growth model results for MCS and PCS with level 2 predictors
(mean-centred age, sex, and BD diagnosis)

MCS PCS

Intercept 27.29** 43.85**

Main effects

Linear slope 0.61 −0.05

Quadratic slope −0.005* 0.003*

BD-I 6.50 2.27

BD-II 2.13 1.09

BD-NOS 0b 0b

Age 0.13 −0.20**

Sex (male) 3.54* 4.57*

Interaction (slope) effects

BD-I −0.08 −0.06

BD-II −0.20 −0.05

BD-NOS 0b 0b

Age −0.002 −0.0002

Sex (male) −0.15 −0.07

Variances

Within person 123.48** 51.67**

Between-person (intercept) 80.20** 72.74**

Between-person (slope) 0.04* b

Note: *p < 0.05, **p < 0.001, b parameter was not calculated, 0b redundant parameter set
to zero.

Table 1. Unconditional growth model results for MCS and PCS

MCS PCS

Intercept 33.09** 47.49**

Main effects

Linear slope 0.45** −0.14*

Quadratic slope −0.006* 0.002*

Variance

Within person 120.91 51.98**

Between-person (intercept) 0.14** 78.05**

Between-person (slope) 179.62** b

Note: *p < 0.05, **p < 0.001, b parameter was not calculated.

Table 3. Growth models for MCS and PCS with effects of earlier (time – 3
months) MADRS and YMRS

MCS PCS

Intercept 37.26** 47.94**

Main effects

Linear slope 0.36* −0.17

Quadratic slope −0.005 −0.003

Earlier MADRS −0.40** −0.06

Earlier YMRS −0.08 −0.19*

Sex (male) 1.37 3.10*

Age b −0.19**

Variance

Within individuals 129.73** 55.98**

Between-person (intercept) 65.30** 68.54**

Between-person (slope) 0.04* b

Note: *p < 0.05, **p < 0.001, b parameter was not calculated.
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S1 and S2, respectively. Random effects for slope were not speci-
fied for MADRS and YMRS growth models. Of the level 2 predic-
tors, only the main effect and interaction (slope) effect for sex
were retained for future MADRS models. No level 2 predictors
were retained for future PCS models.

MCS and PCS were added as time-lagged covariates to growth
models for symptom measures (MADRS and YMRS; see Table 4).
There was a significant negative main effect of earlier MCS on
both MADRS (estimate =−0.16, p < 0.001) and YMRS (estimate
=−0.03, p < 0.001): higher levels of MCS were associated with
lower symptom ratings at the following visit. Similarly, there
was a significant negative main effect of earlier PCS on both
MADRS (estimate =−0.07, p < 0.05) and YMRS (estimate =
−0.03, p < 0.05): higher levels of PCS were associated with lower
symptom ratings at the following visit.

Discussion

The HOPE-BD study naturalistically followed 362 patients with
BD receiving guideline-driven treatment over a period of up to
5 years. Here, we analysed both symptoms and QoL at 3-month
intervals. Mental QoL (measured on the MCS) was found to
increase over time, and the rate of improvement in mental QoL
slowed over time. Physical QoL (PCS) was found to worsen
over time, with a gradually slowing rate of decrement. Novel ana-
lyses of the dynamic relationship between symptoms of BD and
mental QoL found: (a) reduction in depressive symptoms was
associated with later improvements in mental QoL, (b) reduction
in manic symptoms was associated with later improvements
in physical QoL, and (c) improvements in both physical and
mental QoL were associated with subsequent reduction in
symptoms of BD.

MLM analyses led to the hopeful finding that, with guideline
driven treatment, mental QoL improves over time among people
with BD, albeit with a gradual reduction in rate of improvement.
Improvement in the subscales Social Functioning, Role
Limitations due to Emotional Problems, and Mental Health par-
alleled the MCS growth curve. Positive impacts on role and social
functioning as a consequence of guideline-driven treatment may

be expected given the known negative impact of manic and par-
ticularly depressive symptoms on social and occupational func-
tioning in BD (Rosa et al. 2010). If replicated, these novel
findings have significant implications for prognostic discussions
with patients.

In contrast to mental QoL, PCS ratings in this population were
observed to decrease over time in a non-linear fashion. In add-
ition, PCS ratings were poor in this BD population as compared
with Canadian norms. The finding that physical QoL is poor in
individuals with BD is not unexpected: individuals with BD not
only suffer from higher rates of physical health comorbidities
than the general population (Kilbourne et al. 2004; Krishnan,
2005), but may also face added burden from adverse physical
effects of psychotropic medication on their QoL (Yen et al.
2008). However, the finding that physical QoL worsened in this
sample demands further attention to methods to improve physical
health and functioning in BD (for a review of the emerging evi-
dence for lifestyle interventions for physical health in BD, see
Bauer et al. 2016). Lack of significant change on the role limita-
tions due to Physical Problems, Physical Functioning, Vitality,
and Pain subscales, along with positive change in the General
Health and Vitality subscales may seem counterintuitive given
the growth curve results observed for PCS (above). However,
this is due to the nature of the MCS/PCS scoring algorithms:
these are norm-based scores, such that MCS and PCS here reflect
the QoL of this population relative to Canadian averages
(Hopman et al. 2000). Additionally, summary scores are pro-
duced from positively and negatively weighted physical and men-
tal subscales in order to remove shared variance (Ware et al.
1994).

The study’s novel investigation of dynamic relationships
between symptoms of BD and mental QoL supported common
assumptions, but also identified new associations warranting fur-
ther study. Improvements in mental QoL were found to be pre-
dicted by improvements in the preceding visit’s depression
ratings, while depression did not significantly impact subsequent
physical QoL ratings. This is consistent with (but permits stronger
causal inference than) the numerous cross-sectional analyses sug-
gesting a negative influence of depressed mood on QoL (Vojta
et al. 2001; Yatham et al. 2004; Hayhurst et al. 2006; Simon
et al. 2007; Gazalle et al. 2007a). The present study contributes
to ongoing clarification of the role of mania in QoL in BD: earlier
mania did not impact on mental QoL at the following visit; how-
ever, improvements in physical QoL were predicted by improve-
ments in the preceding visit’s mania ratings. It may be expected
that higher levels of mania would be associated with subsequent
decrements in physical QoL, given the intense physical effects
of this highly dysregulated state and the side effect profile of anti-
manic medications required to address it (de Hert et al. 2011);
further research is required to elucidate mechanisms through
which mania may impact QoL.

Most strikingly, modelling analyses also found that improve-
ments in mental and physical QoL were associated with subse-
quent benefits for the symptoms of BD: improvements in both
mental and physical QoL were associated with later reduction
in mania and depression. To our knowledge, this is the first
empirical study supporting the longstanding humanistic assump-
tion that improvements in subjective QoL may predict clinical
improvements in BD (Murray & Michalak, 2012). QoL may
play a uniquely predictive role in mental health (IsHak et al.
2011): improved subjective perception of life circumstances and
positive impacts in valued life areas such as leisure and social

Table 4. Growth models for MADRS and YMRS with effects of earlier (time – 3
months) MCS and PCS

MADRS YMRS

Intercept 18.68** 4.59**

Main effects

Linear slope −0.08* −0.02*

Earlier MCS −0.16** −0.03**

Earlier PCS −0.07* −0.03*

Sex (male) −1.99* b

Interaction (slope) effects

Sex (male) 0.08 b

Variance

Within individuals 36.22** 8.22**

Between-person (intercept) 10.68** 1.46**

Between-person (slope) b b

Note: *p < 0.05, **p < 0.001, b parameter was not calculated.
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relationships would intuitively be expected to stabilise mood. In
fact, evidence-based and emerging treatments for BD such as cog-
nitive behaviour therapy, interpersonal and social rhythm ther-
apy, and mindfulness training target aspects of QoL such as
perceptions of self, others and the future, engagement in positive
activities, and management of stressful life circumstances (Frank
et al. 2000; Lam et al. 2010; Murray et al. 2017). The impact of
subjective QoL on later symptoms may also relate to changes to
objective circumstances (e.g. functioning): scores on functioning
measures and employment status have been shown to predict
treatment response (Deckersbach et al. 2016). Finally, the poten-
tial role of physical QoL as a predictor of future manic symptoms
suggests attention to the developing field of interventions for
physical health in BD (Bauer et al. 2016): for example, exercise
has been associated with improved sleep quality in BD
(Nusslock et al. 2007), which would be expected to have down-
stream impacts on manic symptoms (Frank et al. 2000). The sub-
jective nature of the QoL assessment used in this study directs
particular attention to interventions which target evaluations of
physical health [e.g. yoga, mindfulness, relaxation training
(Bernstein et al. 2016)]. Investigation of possible mechanisms
through which QoL may impact later symptoms will illuminate
this relationship further and identify additional therapeutic
targets.

Through the use of large-scale, longitudinal data, the present
study is able to illustrate for the first time the common-sense pre-
diction that QoL improvements are associated with downstream
impacts on both depressive and manic BD symptoms (Malhi
et al. 2015). If this finding proves robust in future research, it
will encourage renewed therapeutic effort on interventions for
BD specifically targeting consumers’ QoL goals (Leitan et al.
2015; Murray et al. 2017). A focus on QoL as a treatment outcome
is consistent with calls to attend to broader psychological, phys-
ical, and functional outcomes in mental health (Slade, 2010).
The novel analyses of the present study add weight to this call
by suggesting that interventions directly targeting QoL have the
potential for downstream benefits for the symptoms of BD.
Future research could specifically test mechanisms by which sub-
jective QoL may have impacts on mood symptoms, including the
impacts of cognitive strategies (as in cognitive therapy, mindful-
ness) and behavioural interventions (such as lifestyle changes
and interpersonal and social rhythm therapy).

Limitations

A number of limitations should be noted. While the long-term
prospective design has marked advantages over cross-sectional
methods, temporal precedence alone is insufficient to establish
causality. Additionally, the naturalistic design precludes specific
statements about the variety of treatments received by participants
beyond the broad criterion of ‘guideline-driven treatment’. A
comprehensive investigation of all relevant time-varying covari-
ates (e.g. medication use, psychosocial treatments) is beyond the
current scope. This study represents an initial attempt to track
QoL and symptoms across time, and generates hypotheses for
future investigation. Future studies should account for other pos-
sible determinants of QoL, (e.g. treatment changes, life events,
disease progression, etc.). The present study was not designed
to evaluate the relative predictive power of QoL compared with
other determinants of symptoms in BD (e.g. physical health,
unemployment, etc.), and indeed there is no agreed upon method
to calculate effect sizes as they are commonly understood in other

statistical analyses (Roberts & Monaco, 2006; Peugh, 2010).
However, the exploratory findings here suggest that QoL is an
important predictor, which should be taken into account in future
studies which evaluate multiple competing variables. The use of
the SF-36 to measure QoL situates the present study within a
body of work characterising QoL as related to functioning
(Morton et al. 2017) – results may not generalise to measures
associated with conceptualisations of QoL as wellbeing or
satisfaction.

Missing data were a limitation of the present dataset. As with
any long-term, prospective, multisite study, data were lost due to
participant dropout, erratic attendance, or site-related issues in
data collection. The issue of missing data does raise some ques-
tions that the present analysis is unable to clarify, for example,
mechanisms explaining the interaction between age and physical
QoL. An advantage of the analysis used is that MLM supports
estimation in situations where observations are missing (Heck
et al. 2014). As number of completed assessments correlated
only weakly with MCS (rs = 0.19), PCS (rs =−0.04), and symptom
ratings (MADRS: rs = −0.12; YMRS: rs =−0.08), we inferred that
missing data from participant dropout were unlikely to systemat-
ically bias findings.

Conclusion

Within its limitations, the present study demonstrates for the first
time that individuals receiving consensus treatment for BD show
linear improvements in their mental QoL. Investigation of tem-
poral relationships between QoL and symptoms of BD suggested
bidirectional effects, and generates novel hypotheses for future
research. Guideline-driven treatment was found to positively
impact symptoms and subsequent QoL. Evidence for positive
impacts of QoL on downstream symptoms encourages further
research into optimising QoL in BD.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291717002495.
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