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Abstract

To inform development of a model for health-related quality of life (HRQoL) in people with
psychotic disorders, we aimed to assess correlations between utilities and dimension scores
for the Assessment of Quality of Life (AQoL)-4D with functioning and social experiences;
ascertain if patient housing and clinical status affected correlations; and determine aspects of
functioning that jointly predict HRQoL. We analyzed data for 1642 people with an ICD-10
psychotic disorder from the 2010 Australian National Survey of Psychosis. Global func-
tioning was measured with the Personal and Social Performance scale, independent func-
tioning with the Multidimensional Scale of Independent Functioning and social functioning
through level of social dysfunction. Social experiences comprised perceived loneliness and
experienced stigma. We assessed Spearman’s rank correlation coefficients and undertook
linear regression analyses. Moderate associations were found between AQoL-4D utilities
and all variables, except experienced stigma. Perceived loneliness had the strongest associ-
ation. The AQoL-4D social relationships dimension was most strongly associated with
social variables; its independent living dimension with global and independent functioning.
Correlations between utilities and all variables, except for social dysfunction, were modified
by housing. Course of disorder impacted correlations with utilities and independent func-
tioning. Global functioning and social dysfunction were found to jointly predict HRQoL. In
conclusion, as the AQoL-4D can differentiate between functioning and social experiences
individually and when categorized by housing and clinical status in people with psychosis,
predictive models of HRQoL in this population are feasible, and only need include select
aspects of functioning and social experiences, particularly perception of loneliness.
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Introduction

Psychotic disorders are some of the most debilitating and chronic mental disorders.
Impairment in global functioning, i.e., an individual’s ability to perform their roles
across several domains/types of functioning (Aas 2010), has been recognized as a
characteristic of all mental disorders (World Health Organization 1992), and as a
specific criterion for diagnosis in psychotic disorders (American Psychiatric
Association 2013; Petho and Ban 1988). Global functioning encompasses occupation-
al, social and independent functioning as well as behaviour and adaptive functioning.
Independent functioning encompasses role responsibility, support, and performance
within work, education, and residential domains (Jaeger et al. 2003) and is thus directly
related to, but not as broad, as global functioning. Quality of life (QoL), “an individ-
ual’s perception of their position in life in the context of the culture and value systems
in which they live and in relation to their goals, expectations, standards and concerns”
(World Health Organization 1997), is also affected in people living with a psychotic
disorder. Given that “psychological and social aspects, functional capacity and symp-
tomatology all relate to QoL” (Fayers and Machin 2016), a discernible relationship
between each of these elements with QoL is expected.

In a recent systematic review of people with psychotic disorders, a relationship
between global functioning and QoL has been confirmed (Nevarez-Flores et al. 2019),
with the strength of the association (ranging from small to strong) dependent upon the
QoL instrument employed. There was also evidence that the strength of the association
may vary by the individual’s housing and clinical status, and that the social domains of
QoL are most strongly associated with global functioning. Global functioning was also
assessed as a predictor of overall QoL in nine articles, and identified as a predictor in
seven.

Health-related quality of life (HRQoL), focusses on the effects of disease or
treatment on QoL (Fayers and Machin 2016). HRQoL has elsewhere been identified
as having the strongest relationship with independent functioning, across 20 subjective
and objective general and illness related characteristics, in people with a psychotic
disorder based on effect size (Neil et al. 2018). Within this study, a large effect was also
found for social functioning, however, global functioning was not considered. Mean-
while, relationships with symptomatology were clearly established, with reduction in
HRQoL associated with increasing numbers of negative symptoms and cumulative
effects observed for the co-occurrence of mania and positive and/or depressive symp-
toms. Within this study, HRQoL was assessed with the Assessment of Quality of Life
(AQoL)-4D (Hawthorne et al. 1999), a multi-attribute utility instrument (i.e., a
preference-based measure of health status) validated in people with psychotic disorders
(Herrman et al. 2002). Neil et al. (2018) concluded that the AQoL-4D was sensitive and
superior to other utility instruments used in people with psychosis. The AQoL-4D may
thus enable the construction of valid and reliable predictive models of HRQoL and the
first for health state utilities, in people with psychotic disorders.

Social experiences are also important for the QoL/HRQoL of people with psychotic
disorders (Nevarez-Flores et al. 2019), with feelings of loneliness more common in this
population than the general population (Chrostek et al. 2016). Further, self-stigma of
people with schizophrenia has been found to affect their QoL (Lin et al. 2016).
However, the relationship between perception of loneliness and experienced stigma
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with the HRQoL of people with psychotic disorders has not been fully elucidated.
Indeed, loneliness has elsewhere been identified as unable to be captured in the
assessment of quality-adjusted life years (QALYs) (McDaid et al. 2017), which are
calculated using health state utilities.

Extending on previous work, this study is therefore intended to establish the
capacity of the AQoL-4D to be employed in predictive models of HRQoL in
people with psychosis, and act as a preliminary stage towards development of a
comprehensive theoretical model of the causal pathway for HRQoL in this
population. Using data captured in the 2010 Australian National Survey of
Psychosis, we therefore aim to: 1) further explore the relationship between
different types of functioning and social experiences (i.e. perceived loneliness
and experienced stigma) with HRQoL assessed with the AQoL-4D by assessing
correlations between these variables; 2) determine if housing and clinical status
(assessed through mental health services used in the last 12-months and course
of disorder) affect this relationship and, 3) ascertain the types of functioning
that jointly predict the HRQoL of this population to aid parsimonious model
development. We hypothesized there would be a moderate relationship between
HRQoL (AQoL-4D utilities) and different aspects of functioning, and that the
social dimension of the AQoL-4D would be the most strongly related with all
aspects of functioning. We further hypothesized that housing and clinical status
would impact on correlations.

Methods
Study Design and Participants

This study analyzed data collected as part of the 2010 Australian National Survey of
Psychosis (Morgan et al. 2012, 2014), which was undertaken at seven sites in five
Australian states, and covered an estimated resident population of 1,464,923 people —
about 10% of the Australian population aged 18—64 years. A two-phase design was
employed. In Phase 1 (March 2010), public specialized mental health services -
emergency, inpatient, outpatient, ambulatory and community mental health services
(CMHS) and non-government organizations supporting people with mental illness -
were screened for individuals likely to meet diagnostic criteria for psychosis. Admin-
istrative records were also screened to identify individuals with psychosis who were in
contact with public mental health services in the 11-months before census but not in the
census month. In Phase 2, people who screened positive for psychosis in Phase 1 were
randomly selected for interview.

A total of 7955 individuals were screen-positive for psychotic illness in Phase 1. Of
these, 1825 were randomly selected for interview by age group and site, and gave
written informed consent after receiving full information on the study; 1642 met ICD-
10 criteria for a psychotic disorder. The interview was developed based on reliable,
available, and cost and time effective measures and administered by mental health
professionals and comprised more than 1500 items. Data items covered symptomatol-
ogy, substance use, functioning, disability, cognitive ability, mental and physical
health, service utilization, medication use, education, employment, housing, and
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HRQoL. The survey variables (items) selected for inclusion in this study were chosen
based on the available literature. The study was approved by institutional human
research ethics committees at all study sites. For full methodological details see Morgan
et al. (2012, 2014).

Variables
Health-Related Quality of Life

HRQoL was assessed with the AQoL-4D, which gives rise to a preference-based
measure of health status (utility) in the last 7-days, based on responses across four
dimensions: independent living, psychological well-being, relationships and physical
senses. Utilities can range from —0.04 for states worse than death through to 1.00 for
full health. The AQoL-4D can provide profile scores for each dimension and has been
validated for self- and interviewer administration (AQoL 2014). Interviewer adminis-
tration was employed in this study.

Functioning

All specific assessments of functioning within the national survey were included in this
study, comprising two functioning scales as well as participants’ descriptions of their
relationships with others and engagement in social activities.

The Personal and Social Performance scale (PSP) as the broadest functioning scale
employed in the survey, was used for the assessment of global functioning. The PSP is
a 100-point single-item rating scale for measuring personal and social functioning
within the last 12-months across four domains: socially useful activities including work
and study, personal and social relationships, self-care, and disturbing and aggressive
behaviours (Morosini et al. 2000). The scale is subdivided into 10 equal intervals
ranging from 1, reflecting a lack of autonomy in basic functioning with extreme
behaviours and survival risk, to 100 reflecting excellent functioning in all four domains.

The Multidimensional Scale of Independent Functioning (MSIF) was used
for the assessment of independent functioning across work, education and
residential domains in the last 4-weeks. Employing a semi-structured interview
three dimensions are rated for each domain: quality of performance, assistance
received and quality of the productive activities in each domain. Dimensions
are rated along a seven-point scale in which 1 is normal functioning and 7 total
disability. Individual global ratings from the three domains contribute to the
overall global rating of functional disability (Jaeger et al. 2003). The MSIF thus
does not comprehensively assess social functioning.

Social functioning was assessed based on participants’ descriptions of their relation-
ships with others and engagement in social activities, overall socializing, in the last 12-
months. Participants were asked: how have they been getting on with other people; if
they have been going out on any social activities; if they usually wait for others to ask
him/her to do something with them or if they look for people to do things with; if they
have met any friends and; how much time they spent alone. Based on the responses,
interviewers then rated the participants’ social dysfunction across four categories: no
dysfunction, obvious dysfunction, severe dysfunction and uncertain.
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Social Experiences

Perceived loneliness over the last 12-months was assessed through the question “In the
last 12 months have you felt lonely? with the choice of five responses (plenty of
friends, not lonely; friends, lonely occasionally; some friends but lonely for company;
socially isolated and lonely; not known). Experienced stigma in the last 12-months was
assessed through the question “In the last 12 months have you experienced stigma or
discrimination because of mental illness? with the choice of three responses (yes, no,
not known).

Housing

Current housing referred to whether, at the time of interview, the individual resided in a
public or private rented house/unit/apartment, family home, own house/unit, supported
accommodation, institution or hospital, was homeless, or living in other housing
(including living in a caravan/houseboat but not prison) (Harvey et al. 2012).

Clinical Status

Two different proxy variables for clinical status were employed: 12-month
service utilization and course of disorder. Service utilization was based on a
7-level hierarchy of mental health (MH) service use: MH inpatient admission,
specialized MH emergency services (including crisis home visits), presentation
to an emergency department (ED) with a MH problem, community MH services
(CMHS), MH outpatient services, attendance at a general practitioner for MH
issues (GP MH) and “Non-specified services”, a category for participants not
included in the previous groups. Course of disorder was rated as single episode/
good recovery, multiple episodes/good recovery, multiple episodes/partial recov-
ery, continuous illness/without deterioration or continuous illness/with
deterioration.

Statistical Analysis

Spearman’s rank correlation coefficients were used to assess the strength of monotonic
associations between AQoL-4D utilities and dimension scores and different types of
functioning and social experiences. Because of the skewed distribution of the data,
Spearman’s rank correlation coefficients were assessed. Correlations were also strati-
fied by current housing, 12-month service utilization, and course of disorder. Strength
of correlation was assessed according to the specifications of Cohen (Cohen 1988)
established as 0.10 <r < 0.3 small effect, 0.3 <r< 0.5 medium effect, and 0.50 <r large
effect, with significance set as p <0.05.

Using linear regression, global, independent and social functioning were tested for a
univariable association with AQoL-4D utilities. Variables were required to achieve
both significance at p < 0.05 and the minimally important difference for the AQoL-4D
(0.06) (Hawthorne and Osborne 2005; Neil et al. 2018) for further inclusion in a
multivariable analysis. Missing values (less than 1%), were excluded from the regres-
sion analyses. All analyses were conducted with Stata release 15.0.
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Results
Participant Characteristics

The HRQoL, functioning and social characteristics of the 1642 participants with a
psychotic disorder are described in Online Resource Table 1. The mean utility was
0.50, and among the AQoL-4D dimensions, social relationships had the lowest score.
Significant functional impairment was observed with the PSP (Mean=56.22, SD =
14.71), the MSIF (51% at least moderate disability), and social dysfunction (64% with
some degree of dysfunction). The demographic and clinical characteristics of the
sample are described in Online Resource Table 2.

Correlations between AQoL-4D Utilities and Dimension Scores with Functioning,
and Social Experiences

Correlations between all variables are presented in Table 1. The largest correlation (=
0.83) was between AQoL-4D utilities and social relationships dimension scores,
followed by the correlation between the two functioning instruments (»=-0.81). The
smallest (negligible) correlations were between the functioning instruments and expe-
rienced stigma.

Correlations between AQoL-4D Utilities and Functioning and Social Experiences

All associations were moderate with one exception, experienced stigma, which was
weak. The largest correlation, bordering on a large effect, was with perceived loneliness
(r=-0.49).

Correlations between AQoL-4D Dimension Scores and Functioning and Social
Experiences

The strength of the association with functioning and social experiences varied among
dimensions of the AQoL-4D. The largest correlation coefficient (»=—0.54) was be-
tween the social relationships dimension and perceived loneliness, followed by its
correlation with social dysfunction. The smallest correlation (»r=—0.06) was between
the psychological wellbeing dimension and the MSIF.

The functioning instruments were most strongly associated with the independent
living dimension (= 0.37, = —0.33, for the PSP and MSIF, respectively), followed by
the social relationships dimension (7 = 0.34, r=—0.26). The absolute magnitude of the
coefficients was larger for the PSP than MSIF for all correlations.

Correlations between AQoL-4D Utilities and Functioning and Social Experiences
Stratified by Possible Effect Modifiers

In general, correlations between AQoL-4D utilities with functioning and social expe-
riences showed variation when assessed by current housing status, except for social
dysfunction (Fig. 1). The greatest variation in correlations was observed for perceived
loneliness, ranging from small (»=-0.18) for the institution/hospital group to the
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Table 2 Univariate and multivariate associations between HRQoL and global, independent and social
functioning (n=1613)

Variable Constant Coefficient 95% CI p value Adj. R?

Univariate analyses

Global functioning
_cons 0.07 (0.02, 0.12) 0.006 0.16
PSP 0.01 (0.01, 0.01) 0.000
PSP (10pts. Interval) 0.08
MSIF Overall global independent functioning
Essentially normal functioning 0.73 (0.67, 0.79) 0.000 0.11
Very mild disability —0.13 (-0.20, -0.07) 0.000
Somewhat disabled -0.20 (-0.26, —0.14) 0.000
Moderately disabled -0.27 (-0.33,-0.21) 0.000
Significantly disabled -0.31 (—0.38, —0.25) 0.000
Extremely disabled —-0.45 (-0.53, -0.37) 0.000
Totally disabled -0.39 (-0.52, -0.25) 0.000
Social functioning (n=1612)
No dysfunction 0.64 (0.61, 0.66) 0.000 0.15
Obvious dysfunction -0.17 (-0.20, —0.14) 0.000
Severe dysfunction -0.29 (—0.33, —0.26) 0.000
Multivariate analysis
_cons 0.29 (0.17, 0.42) 0.000 0.23
Global functioning
PSP 0.006 (0.00, 0.01) 0.000
PSP (10pts. Interval) 0.06
Independent functioning
Very mild disability —0.04 (=0.10, 0.02) 0.167
Somewhat disabled -0.04 (=0.10, 0.03) 0.256
Moderately disabled -0.03 (=0.10, 0.04) 0.473
Significantly disabled 0.00 (=0.08, 0.08) 0.924
Extremely disabled -0.07 (—0.17, 0.03) 0.197
Totally disabled 0.01 (=0.14, 0.16) 0.864
Social functioning
Obvious dysfunction -0.13 (=0.16, —0.10) 0.000
Severe dysfunction -0.22 (-0.25, —0.18) 0.000

PSP Personal and Social Performance

strongest of all associations for current housing (»=-0.69), for the other housing
group. The smallest, negligible, correlation was observed for experienced stigma for
the institution/hospital group (#=-0.01). Institutional care and the marginal housing
category “other” gave rise to the extremes for experienced stigma and perceived
loneliness. Correlations for family home, own house/unit and supported accommoda-
tion groups showed little variation across variables, being moderate (»=—0.32 to

@ Springer



Health-Related Quality of Life, Functioning and Social Experiences... 1775

Variables Number of Correlation
Current housing participants® Coefficient p-value
PSP and AQoL-4D :
Public rented house/unit/apartment 433 * 0.33 <0.001
Private rented house/unit/apartment 357 H * 0.39 <0.001
Family home 324 * 0.38 <0.001
Own house/unit 212 : * 0.42 <0.001
Supported accomodation 179 H * 0.41 <0.001
Institution/hospital 33 * 0.19 >0.05
Homeless® 87 e 0.11 >0.05
Other® 17 * 0.37 >0.05
MSIF® and AQoL-4D :
Public rented house/unit/apartment 433 : * 0.24 <0.001
Private rented house/unit/apartment 357 * 0.30 <0.001
Family home 324 H * 0.36 <0.001
Own house/unit 212 * 0.34 <0.001
Supported accomodation 179 * 0.32 <0.001
Institution/hospital 33 . -0.06 >0.05
Homeless® 87 : * 0.25 <0.05

Other® 17 ‘e 0.04 >0.05

Social dysfunction (last
12-months) and AQoL-4D

Public rented house/unit/apartment 433 * -0.35 <0.001
Private rented house/unit/apartment 357 * : -0.39 <0.001
Family home 324 * : -0.43 <0.001
Own house/unit 212 * H -0.40 <0.001
Supported accomodation 179 - : -0.32 <0.001
Institution/hospital 33 * H -0.38 <0.05

Homeless® 87 * : -0.40 <0.001
Other® 17 * H -0.47 >0.05

Perceived loneliness (last
12-months) and AQoL-4D

Public rented house/unit/apartment 433 * -0.53 <0.001
Private rented house/unit/apartment 357 * ' -0.51 <0.001
Family home 324 * H -0.46 <0.001
Own house/unit 212 * -0.47 <0.001
Supported accomodation 179 * -0.34 <0.001
Institution/hospital 33 * : -0.18 >0.05
Homeless® 87 * -0.65 <0.001
Other® 17 * -0.69 <0.01

Experienced stigma (last

12-months) and AQoL-4D
Public rented house/unit/apartment 433 * -0.23 <0.001
Private rented house/unit/apartment 357 * -0.24 <0.001
Family home 324 * -0.26 <0.001
Own house/unit 212 * : -0.21 <0.01
Supported accomodation 179 * -0.12 >0.05
Institution/hospital 33 * -0.01 >0.05
Homeless® 87 * : -0.27 <0.05

Other® 17 . : 040  >005

AQoL, Assessment of Quality of Life; PSP,
Personal and Social Performance scale; [ I I I | I I 1
MSIF, Multidimensional Scale of Independent
Functioning -0.8 -0.6 -0.4 -0.2 0 0.2 04 0.6
:Participants included in correlation analysis
. Primary, secondary and tertiary X . -
4Including a caravan/houseboat (but not prison) Correlation Coefficient

Higher values indicate worse functioning so, the

sign of the coefficient was reversed for plotting

Fig. 1 Correlation coefficients between AQoL-4D utilities and global, independent and social functioning and
social experiences in the last 12-months stratified by current housing

—0.47), except for experienced stigma, which were small. Correlations for public and
private rented house/unit/apartment groups showed little variation between them. The
greatest variability was for the other housing group ranging from negligible to large
(r=-0.04 to —0.69), and the largest of all correlations.

When assessed by 12-month service utilization, most correlations were moderate or
higher, except for experienced stigma which were small other than for the ED group,
for which they were moderate. Correlations with perceived loneliness were the largest
for all groups, except for the GP MH group, for which it was the third largest (Fig. 2).
The greatest variation was observed for social dysfunction, followed by global func-
tioning, both ranging from a small correlation (»=-0.17, »=0.18 respectively) for the
“Non-specified services” group to the second and fourth largest of all correlations (=
—0.68, r=0.55 respectively) for the ED group. The smallest negligible correlation (=
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Variables Number of Correlation
12-month service utilization participants® Coefficient  p-value
PSP and AQoL-4D H
MH Inpatient admission 567 * 0.41 <0.001
MH Emergency services 218 : * 0.33 <0.001
Emergency department 42 * 0.55 <0.001
CMHS 495 * 0.31 <0.001
MH Outpatients services 179 * 0.44 <0.001
GP MH 75 * 0.45 <0.001
Non-specified services 37 * 0.18 >0.05
MSIF® and AQoL-4D :
MH Inpatient admission 567 * 0.32 <0.001
MH Emergency services 218 * 0.28 <0.001
Emergency department 42 * 0.41 <0.01
CMHS 495 ; - 023 <0.001
MH Outpatients services 179 * 0.42 <0.001
GP MH 75 * 0.38 <0.001
Non-specified services 37 * 0.20 >0.05

Social dysfunction (last
12-months) and AQoL-4D :
MH Inpatient admission 567 * -0.38 <0.001

MH Emergency services 218 * -0.35 <0.001
Emergency department 42 * ; -0.68 <0.001
CMHS 495 * : -0.37 <0.001
MH Outpatients services 179 * H -0.35 <0.001
GP MH 75 * -0.59 <0.001
Non-specified services 37 * -0.17 >0.05

Perceived loneliness (last
12-months) and AQoL-4D

MH Inpatient admission 567 * -0.45 <0.001

MH Emergency services 218 * -0.50 <0.001
Emergency department 42 * -0.69 <0.001
CMHS 495 * -0.50 <0.001
MH Outpatients services 179 * -0.46 <0.001
GP MH 75 * -0.41 <0.001
Non-specified services 37 * -0.48 <0.01

Experienced stigma (last
12-months) and AQoL-4D

MH Inpatient admission 567 * -0.23 <0.001
MH Emergency services 218 * H -0.25 <0.001
Emergency department 42 * -0.30 >0.05
CMHS 495 * -0.17 <0.001
MH Outpatients services 179 * -0.25 <0.001
GP MH 75 * -0.19 >0.05

Non-specified services 37 * -0.08 >0.05

AQol, Assessment of Quality of Life; T

PSP, Personal and Social Performance I I 1
scale; MSIF, Multidimensional Scale

of Independent Functioning; MH, = 205 0 05 1
mental health; GP, general practitioner; : :

CMHS, community mental health services

- Participants included in correlation analysis Correlation Coefficient
Higher values indicate worse functioning so, the
sign of the coefficient was reversed for plotting

Fig. 2 Correlation coefficients between AQoL-4D utilities and global, independent and social functioning and
social experiences in the last 12-months stratified by 12-months service utilization

—0.08) was observed for experienced stigma for the “Non-specified services” group.
Associations for the ED group were the strongest across all variables except for
independent functioning for which it was second largest (»r=-0.41). The smallest
association for the ED group was for experienced stigma which was moderate (=
—0.30). Correlations for the GP MH group ranged from small to large (»=-0.19 to
—0.59) with the second strongest associations across all groups for global functioning
(r=0.45) and social dysfunction (»=—0.59). Associations for MH Inpatient admission
and MH Outpatients services were all moderate, with the exception of experienced
stigma. Associations for the “Non-specified services” group were the weakest across all
groups; all small, except for perceived loneliness, which was moderate (r =—0.48).
When assessed by course of disorder, correlations for global and independent
functioning were particularly striking (Fig. 3). While correlations with global
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Variables Number of Correlation
Course of disorder participants # Coefficient p-value

PSP and AQoL-4D

Single episode, good recovery 106 * 0.32 <0.001
Multiple episodes, good recovery 491 * 0.30 <0.001
Multiple episodes, partial recovery 523 * 0.32 <0.001
Continuos iliness without deterioration 349 * 0.34 <0.001
Continuos illness with deterioration 173 * 0.31 <0.001
MSIF® and AQoL-4D
Single episode, good recovery 106 : * 0.34 <0.001
Multiple episodes, good recovery 491 * 0.25 <0.001
Multiple episodes, partial recovery 523 * 0.28 <0.001
Continuos illness without deterioration 349 * 0.23 <0.001
Continuos illness with deterioration 173 * 0.15 >0.05
Social dysfunction (last
12-months) and AQoL-4D
Single episode, good recovery 106 * -0.32 <0.001
Multiple episodes, good recovery 491 * : -0.31 <0.001
Multiple episodes, partial recovery 523 * -0.41 <0.001
Continuos iliness without deterioration 349 * -0.26 <0.001
Continuos illness with deterioration 173 * -0.27 <0.001
Perceived loneliness (last
12-months) and AQoL-4D
Single episode, good recovery 106 * -0.46 <0.001
Multiple episodes, good recovery 491 * -0.49 <0.001
Multiple episodes, partial recovery 523 * -0.48 <0.001
Continuos illness without deterioration 349 * : -0.52 <0.001
Continuos illness with deterioration 173 * -0.40 <0.001
Experienced stigma (last
12-months) and AQoL-4D
Single episode, good recovery 106 * -0.14 >0.05
Multiple episodes, good recovery 491 * : -0.24 <0.001
Multiple episodes, partial recovery 523 * : -0.26 <0.001
Continuos iliness without deterioration 349 * -0.19 <0.001

Continuos illness with deterioration 173 * -0.16 <0.05

AQol, Assessment of Quality of Life; PSP, +
Personal and Social Performance scale; [ I I I I ]
MSIF, Multidimensional Scale of Independent
Functioning 06 -04 -02 0 02 04
:Participants included in correlation analysis

Higher values indicate worse functioning so, the . .

sign of the coefficient was reversed for plotting Correlation Coefficient

Fig. 3 Correlation coefficients between AQoL-4D utilities and global, independent and social functioning and
social experiences in the last 12-months stratified by course of disorder

functioning were all moderate and showed little variation, there was a linear
trend across the categories for independent functioning, ranging from small for
continuous illness with deterioration to moderate for single episode good
recovery. As for the entire sample, correlations with perceived loneliness were
the largest for each course of disorder sub-group (r=-0.40 to —0.52). There
was no group that consistently gave rise to the strongest associations, while
continuous illness with deterioration had the lowest or second lowest correla-
tions for each assessment. Correlations for continuous illness without and with
deterioration were mostly small (r=-0.15 to —0.27). Exceptions were for
perceived loneliness where correlations were large for continuous illness with-
out deterioration (»=-0.52) and moderate for continuous illness with deterio-
ration (r=-0.40), and for global functioning for both groups where correlations
were moderate (r=0.34, r=0.31 respectively).
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Different Aspects of Functioning as Predictors of HRQoL

Global, independent and social functioning were modelled as individual predictors of
AQoL-4D utilities, each aspect of functioning having a statistically significant associ-
ation and achieving the minimally important difference (Table 2). The highest inde-
pendent effect was observed for global functioning (Adj R-squared = 0.16) then social
dysfunction (Adj R-squared = 0.15). When jointly considered, independent functioning
became non-significant, and the variance explained became 23% (Table 2).

Discussion

As a preliminary stage towards development of a comprehensive causal model for
HRQoL in people with psychotic disorders and examining the feasibility of modelling
HRQoL using the AQoL-4D, we have analyzed relationships between HRQoL
assessed using the AQoL-4D with functioning (global, independent, social) and social
experiences (loneliness, experienced stigma) and examined whether those relationships
were affected by current housing and clinical status. We also identified which aspects
of functioning jointly predicted the HRQoL of study participants.

The Relationship Between HRQoL and Functioning and Social Experiences

The associations between HRQoL and global functioning were as hypothesized,
and consistent with findings from a recent systematic review (Nevarez-Flores
et al. 2019). Likewise, the associations between all aspects of functioning and
HRQoL provide further evidence of a robust relationship between these out-
comes. However, the predominantly higher absolute value of correlations for
global functioning assessed with the PSP than for independent functioning
assessed with the MSIF, and a markedly different pattern of correlations for
independent functioning with course of disorder, shows that functioning instru-
ments can influence correlations as well as QoL instruments (Nevarez-Flores
et al. 2019). Further, these results suggest that specific aspects of functioning
may have different impacts on QoL.

The strongest association, between HRQoL and perceived loneliness, indicates that
contact with others, or the lack thereof, is an important factor in the life of those living
with psychosis. This finding is consistent with previous literature in which loneliness
and social isolation have been identified as common difficulties in people with a
psychotic disorder (Stain et al. 2012). In contrast, experienced stigma was found to
be weakly associated with HRQoL, and all other variables. These weak associations
may, in part, be explained by the fact that experienced stigma was assessed as a simple
binary variable. However, experienced stigma is also an objective event (Gray 2002)
and thus may not contribute as strongly to an individual’s perception of QoL as does
perceived stigma, a subjective sensation which has been found to be related to QoL
(Holubova et al. 2016) and HRQoL (Tang and Wu 2012). Overall, these findings
highlight the ability of the AQoL-4D to differentiate between the effects of different
aspects of functioning and social experiences on HRQoL. Our findings also arguably
obviate the recent statement that “the QALY has not been specifically designed to pick
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up changes in loneliness” (McDaid et al. 2017), and highlights the importance of the
sensitivity of the utility instrument employed.

The hypothesis that the social relationships dimension of the AQoL-4D would be
the most strongly related with global functioning, as found for other QoL instruments
(Nevarez-Flores et al. 2019), was not confirmed. Rather, the AQoL-4D’s independent
living dimension had the strongest correlation with global and independent functioning.
We thus consider that a HRQoL measure that includes an independent living domain
should better capture functioning than those that do not. On the other hand, and
consistent with previous research with the AQoL-4D, the social relationships dimen-
sion was more strongly related with HRQoL (Herrman et al. 2002), as well as with the
social variables, particularly loneliness. Given the differences in associations between
dimensions of the AQoL-4D and different aspects of functioning and social experi-
ences, performance of life roles and social relationships appear to contribute separately
to HRQoL, and in turn each appear likely targets for strategies aimed at improving
HRQoL in people with psychotic disorders.

The Impact of Housing and Clinical Status

Our hypothesis that correlations between HRQoL and functioning and social experi-
ences would differ by housing status was observed for all variables except social
functioning. For global and independent functioning people with more stable housing
(i.e., living in public or private rented house/unit/apartment, family or own house/unit
and supported accommodation) usually had higher correlations with HRQoL than for
those living in an institution/hospital or marginal housing. These findings are consistent
with higher correlations between functioning and QoL for outpatients than inpatients in
(Hosseini and Yousefi 2011; Hunter and Barry 2012; Kusel et al. 2007; Ritsner et al.
2005). For social dysfunction and loneliness, the strongest (negative) correlations with
HRQoL were observed for the marginal housing group. This finding arguably reflects
the importance of human relationships to HRQoL; marginalized people with psychosis
having the lowest mean HRQoL across the housing categories (Online Resource
Table 3). Further, loneliness and social isolation is an ongoing concern within this
group (Harvey et al. 2002).

The results of this study also provide support towards a distinction between the
number and quality of relationships and the capacity to engage in those relationships
and socialize more generally, as reflected in the institution/hospital category results.
This group was the only housing category for which the correlation for perceived
loneliness was smaller than for social functioning, and the only category for which the
correlation for perceived loneliness was small. Given the low HRQoL in this group
(Online Resource Table 3), the low correlation between perceived loneliness and
HRQoL may be because people in institution/hospitals do not feel lonely, since they
tend to maintain relationships with other residents, patients and staff (Breier and Strauss
1984).

When correlations were assessed by 12-month service utilization, the highest corre-
lations were found for those attending ED in the last 12-months, which indicates greater
concordance between their HRQoL and functioning and social experiences. People
using ED services had the best HRQoL on average (Online Resource Table 3). We
postulate this group may consider the ED as a more approachable (Downey et al. 2009)
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or convenient service, particularly after-hours (Morphet et al. 2012). It may be these
individuals are also earlier in the course of their illness, since the ED is the anticipated
health service of choice when a person is first in crisis (Morphet et al. 2012).

Conversely, course of disorder made no difference to the assessment of the corre-
lations between HRQoL and functioning assessed with the PSP, but did for the MSIF,
reflecting the differences between these two instruments. We consider that the observed
gradient in correlations for the MSIF, given its focus on work, is due to adaptation to
the effects of unemployment over time and/or a floor effect on QoL impacts; longer
duration of illness being assumed in people with continuous illness. Thus, clinical
status is an important consideration in the assessment of the relationship between
HRQoL, functioning and social experiences.

Aspects of Functioning that Jointly Predict the HRQoL of People with Psychotic
Disorders

Our hypothesis that global functioning would be the strongest predictor of HRQoL
among the functioning variables was observed. Further, the importance of social
aspects of functioning for people with psychotic disorders was highlighted when social
functioning was found to jointly predict HRQoL with global functioning. Regarding
independent functioning, we postulate that its effect was attenuated by global function-
ing given the strong correlation between these variables. On the basis of our findings,
global and social functioning only need be considered when assessing predictors of
HRQoL in people living with a psychotic disorder, at least when HRQoL is assessed
using the AQoL-4D.

Strengths and Limitations

Given the purpose of our study is to inform development of a model of HRQoL, the
size of the sample for which we have data is a strength, enabling us to consider multiple
variables and identify potential confounding as indicated for housing and clinical status.
The lack of significance for some variables indicates that they need not be considered in
future models, while the significance and strength of other correlations, both moderate
and small, supports their future inclusion. Finally, as the only strong correlation is
between global functioning and independent functioning, these findings support
HRQoL as a distinct construct. Study limitations arise from the cross-sectional design
of the 2010 Australian National Survey of Psychosis, which prevents us establishing
causation between different aspects of functioning and HRQoL. Further, given con-
cerns about respondent burden, some variables such as social functioning, perception of
loneliness and experienced stigma were assessed with a single question instead of
multi-item instruments. Ultimately, as this was a preliminary (exploratory) analysis, we
predominantly assessed simple correlations to establish the bona fides for future
analysis. However, variables were required to achieve both significance at p <0.05
and the minimally important difference for the AQoL-4D (0.06).

In conclusion, our study provides further evidence of the association between
HRQoL and functioning, and the sensitivity of the AQoL-4D in people with psychotic
disorders. The strong relationship between the independent living dimension of the
AQoL-4D with global and independent functioning, underlines the effect of the
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performance of life roles on the QoL of people living with psychosis. However, the
social dimension was most strongly related to social functioning and HRQoL. More-
over, global and social functioning were found to jointly predict the HRQoL of this
population and perception of loneliness had the strongest relationship with HRQoL
except for people situated in an institution/hospital, highlighting the importance of real
and perceived socializing to HRQoL. Further, the consistent relationship between
social functioning and HRQoL across all groups suggests that for people living with
psychotic disorders the capacity to socialize and positively engage in social relation-
ships is key to the HRQoL of this population. Thus, global and social functioning as
well as perception of loneliness, housing, 12-month service utilization and course of
disorder should be included in causal models for HRQoL of people living with
psychotic disorders, and this is feasible when HRQoL is assessed with the AQoL-4D.
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