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Background: There is an emerging international literature demonstrating clinical and cost-
effectiveness of sub-acute residential mental health services. To date, however, there is
limited information on the profile of consumers accessing these models of care. This study
therefore aimed to understand the profile of the population served by adult sub-acute
residential mental health services in Victoria, Australia (known as Prevention and Recovery
Care; PARC) and to compare PARC service consumers with consumers admitted to

psychiatric inpatient units within public hospitals.

Method: Using five years (2012-2016) of a state-wide database of routinely collected
individual level mental health service data, we describe the socio-demographic and clinical
profile of PARC service consumers compared to consumers of psychiatric inpatient units
including for primary diagnosis and illness severity. Using admissions as the unit of analysis,
we identify the characteristics that distinguish PARC service admissions from psychiatric
inpatient admissions. We also examine and compare length of stay for the different

admission types.

Results: There were 98,230 admissions in the study period, representing 42,997 individuals.
The profile of PARC service consumers differed from those admitted to inpatient units
including for sex, age, diagnosis and illness severity. The odds of an admission being to a
PARC service was associated with several socio-demographic and clinical characteristics.
Being male or in the youngest age grouping (<20 years) significantly reduced the odds of
admission to PARC services. Primary diagnoses of schizophrenia and related disorders,
mood, anxiety or personality disorders, all significantly increased the odds of admission to
PARC services. Predictors of length of stay were consistent across PARC and inpatient

admission types.



Conclusions: Our findings suggest PARC services may serve an overlapping but
distinguishably different consumer group than inpatient psychiatric units. Future research
on sub-acute mental health services should be cognizant of these consumer differences,

particularly when assessing the long-term effectiveness of this service option.

KeywoRrbps: mental health service, sub-acute, residential unit, routinely collected data,

consumer profile



BACKGROUND

In 2003, the state of Victoria in Australia rolled out a new publicly funded sub-acute
residential mental health service model known as Prevention and Recovery Care (PARC).
PARC services, located in the community, offer sub-acute residential care to consumers with
serious mental illness who require additional support than would usually be available from
community mental health services. They have a strong emphasis on integrating clinical and
personal recovery-oriented care, with a commitment to greater consumer involvement and
least restrictive practices [1-6]. Similar to sub-acute residential services in other states in
Australia and in some other high-income countries, PARC services in Victoria play an
increasingly important role in the mental health care continuum, supporting consumers to
transition from psychiatric inpatient units back into the community (referred to as ‘step-

down’ care) and to prevent or substitute for hospitalisation (‘step-up’ care).

PARC services operate as relatively small units with up to ten beds, offering short-term
(usually between 7 and 28 days) care in a home-like environment. The majority are mixed
gender and serve an adult population although more recently women only and youth PARC
services have been included. They are run as a partnership between non-government
agencies (known in Victoria as Mental Health Community Support Services; MHCSS) and
local clinical mental health services. The clinical services generally provide assessment and
treatment interventions, while the MHCCS provide 24-hour residential services as well as
assessment, treatment, psychosocial support to individuals and group activities. The service
delivery model, informed by a personal recovery framework, is guided by the state
government’s adult PARC services framework and operational guidelines [1, 7], described

more fully elsewhere [7].



Studies exploring consumer experiences of the Victorian PARC service model [2] or their
equivalents in other states [3-6] (mostly uncontrolled studies or studies limited by small
sample sizes) have provided some information about how these services are operating at
the local level. For example, a quasi-experimental study of crisis housing for patients with
severe and persistent mental illness in Queensland demonstrated costs savings due to
reduced acute psychiatric bed-days. However, these patients also experienced greater
illness acuity and higher emergency department and inpatient admissions after the index
episode compared with controls; it was unclear whether this could be explained by
confounding or was a program effect [3]. A survey and interviews with clients of a step-
up/step-down service in the Australian Capital Territory (ACT) reported improvements in
consumers’ symptoms and functioning and mostly positive ratings of the service regarding
the provision of a recovery-based program [4, 5]. Similarly, a mixed methods study
combining an audit of medical files and interviews with consumers found that PARC services
promoted recovery, improved outcomes and reduced subsequent admissions to inpatient
psychiatric units [2]. In contrast to the findings in the ACT study, a recent Victorian
Government report found no reduction in psychiatric hospital admission rates in those areas
that had an established PARC service [8]. However, it should be noted that Victoria has the
lowest number of acute beds per capita in Australia which may influence the extent to

which admission rates are affected by other service options.

Although some of these early findings are promising, both international and Australian
reviews of sub-acute residential services have concluded that studies are too few and of
insufficient quality to evaluate effectiveness [9, 10]. One systematic review of residential

alternatives to acute hospital admission included community-based services such as crisis



housing, community mental health centre beds and adult family placements and identified
only six moderate quality studies [9]. The review concluded that community-based
alternatives were equivalent or better than standard inpatient care for symptomatic
outcomes and consumer satisfaction. Cost-effectiveness also favoured community-based
alternatives. While these findings are echoed elsewhere [10, 11], much of the existing
research is limited by varied and poor definitions of what constitutes community-based
alternatives; a paucity of long-term follow-up studies; poor descriptions of treatments and

lack of detail about the consumer groups most likely to benefit [9, 10, 12, 13].

So there remain important but unanswered questions about what sub-acute residential care
adds to existing mental health services [13]. A recent review specifically noted that studies
exploring effectiveness and efficiency of residential sub-acute services rarely provide
sufficiently detailed demographic data to understand the population served by these
models of care [10]. We sought to overcome some of the limitations of earlier studies,
particularly small sample sizes and inadequate descriptions of the residential sub-acute
service and population served, by gathering detailed demographic and clinical data to
understand the profile of the adult population served by PARC services and to compare
PARC service consumers with consumers admitted to psychiatric units within public

hospitals.

Drawing on a state-wide database of routinely collected individual level mental health
service data, our specific aims were to: (1) describe the characteristics of PARC service
consumers and compare these to consumers of inpatient services; (2) describe the

characteristics of admissions, exploring differences between adult PARC service admissions



and psychiatric adult inpatient unit admissions; and (3) examine length of stay among PARC

service consumers, and for context, examine this also for those admitted as inpatients.

METHODS

Study setting

In Victoria, state-funded public mental health services for adults are based on catchment
areas, each comprising an acute hospital inpatient unit, a PARC service and community
mental health services. Psychiatric inpatient units are located at the area general hospital,
typically comprising 20-30 beds. Their primary role is provision of brief involuntary and
voluntary admissions for symptom stabilisation and crisis resolution prior to referral for
continuing care to community mental health, general practice or private services. Through
the study period the Victoria population grew by 12% - from 5.6 million to 6.2 million [14].
In that time, combined public sector bed provision in Victoria increased by 11% from 1241

(FYR 2011-2012) to 1376 (FYR 2016-2017) [15].

At the time of this study, the number of PARC services in Victoria had grown to 23, including
20 adult and three youth services (for consumers aged 16-25 years). The adult PARC services
include a women’s only service and an extended stay service, where the expected stay is up
to six months. Some of the primarily sub-acute services may also allocate one or more beds
as an extended stay option. All PARC services have a system to assess suitability and
prioritise referrals for admission. This process is not standardised across PARC services and
there is variation in the process of entry [7]. Acceptance to a PARC service is determined
jointly by the clinical and MHCCS provider following referral from the inpatient or

community mental health team. This study focuses on the 19 adult sub-acute PARC services



operating when this study commenced that routinely offer a maximum length of stay of 28
days (thus excluding the extended stay adult PARC), and the 19 inpatient services in the

same catchments.

Data source and sample

Following ethics approval from the University of Melbourne Human Research Ethics
Committee (1648205), a deidentified dataset of relevant variables from the Client
Management Interface/Operational Datastore (CMI/ODS) administered by the Victorian
Government Department of Health and Human Services (DHHS) was provided to the
researchers. The CMI/ODS is an electronic data system that records socio-demographic and
diagnostic information of all consumers admitted to state-funded public mental health
services in Victoria, Australia, as well as detailed information on service use. The CMI/ODS is
primarily used for administration purposes in the sense that it records each contact with a

consumer by a service provider.

The dataset included select variables for all individuals with an adult PARC service or acute
hospital inpatient admission for the five years from 1 January 2012 to 31 December 2016.
Although all 19 adult sub-acute PARC services were included in the dataset, the years of
data available reflect the period in which the different services were in operation. For five
PARC services there was less than five years of admissions data due to time since
establishment. For one additional service only one year of data was available (2012) due to
an administrative error in which the program type was miscoded in the subsequent four
years. Additionally, records of admissions were excluded if a current admission had not

ended at the end of the study period (31 December 2016) or if there were duplicate records.



Although we focus on adult mental health services, there was a small percentage of
admissions to adult services for individuals falling outside of the 16 to 64 age range. We
retained these cases, as their inclusion better reflect the population that typically use adult
mental health services in the state. We did; however, exclude a small number of consumers
who had been admitted to inpatient units as adults with previous admissions to youth PARC
services. As one of our key variables of interest was illness severity as measured by the
Health of the Nation Outcomes Scale (HoNOS; [16], we excluded admissions without a
completed HoNOS. Our final analytic sample, therefore, consisted of 78,264 admissions

representing 34,906 individuals.

Measures

Individuals were categorised into three mutually exclusive groups based on all their
admissions within the study period: 1) admission to adult PARC services only, 2) admission
to acute adult inpatient psychiatric units only, or 3) any combination of the two. Admissions
to PARC services were classified as ‘step down’ from an inpatient unit if the admission was
listed in the routinely collected data as a ‘Transfer from Public Mental Health Inpatient
Service,” or if they had been discharged from an inpatient unit within the week prior to their
PARC service admission. This timeframe is typical for PARC services to assess and admit
consumers referred at the end of an inpatient stay. Admissions to PARC services were

classified as ‘step up’ if referral was listed as from a community mental health service.

Socio-demographic variables included sex, age (coded as: <20 years, 21-30 years, 31-40
years, 41-50 years, 51-60 years, >61 years) and primary language spoken at home. Clinical

information included primary diagnosis (according to ICD-10 codes), illness severity as



assessed by the 12-item HoNQOS, length of stay (LOS) in days and legal status at the time of
admission. As individuals can have multiple primary diagnoses recorded per admission
(interquartile range [IQR] 1-2, maximum 14), in addition to their non-primary diagnoses
(maximum seven on any one day), we elected to include all primary diagnoses in the
analyses. Diagnoses of organic disorders, including symptomatic mental disorders (ICD-10
codes FO0-F09) and unspecified mental disorders (ICD-10 code F99) were dropped due to
small numbers. Diagnoses of mental retardation, disorders of psychological development,
behavioural and emotional disorders with onset usually occurring in childhood and
adolescence (ICD-10 codes F70 — F98) were collapsed into a category hereafter referred to
as ‘developmental disorders.” We also had data on legal status at the time of admission.
These data accounted for changes that occurred midway through the study period to state-

based legislation that governs involuntary admissions and community treatment orders.

Iliness severity was assessed using the HONOS [16]. The HONOS is a measure of mental
health and social functioning of individuals that is mandated as an outcome measure in
most public mental health service settings in Australia. The scale contains 12 items divided
into four subscales measuring behaviour, impairment, symptoms and social functioning.
With item scores ranging from 0 (no problem) to 4 (severe to very severe problem), the
HoNOS can be interpreted at the item, subscale or total score level. It is administered
routinely at admission, review, transfer and discharge and, therefore, can be completed
multiple times during an inpatient stay and when the person is living in the community. For
the purposes of this study, we used HoNOS scores at each admission or the last available
score up to two months prior to admission. For each analysis using the HoNQOS, subscale

scores were checked for consistency using Cronbach’s alpha. If results showed inconsistency



between items in a subscale (using the customary minimum cut-off of 0.7 [17]), individual

items were used in their place.

Statistical Analysis

We describe the socio-demographic and clinical characteristics of consumers at their first
admission according to admission type (PARC service only, inpatient only, or both PARC and
inpatient). Characteristics examined were sex, age group, legal status, primary language and
the seven primary diagnoses described above. Differences were identified using a Chi
square test, and where a significant difference was observed, adjusted standardised
residuals to probe where the observed and expected cell counts differed. Residuals with a
value less than -3 were used to identify cells with a lower than expected count; residuals

greater than 3 flagged those with a higher than expected count [18].

Using the admission episode as the unit of analysis, we then identified the characteristics
that distinguish PARC service admissions from inpatient admissions. We did this
descriptively (calculating counts and proportions) and then using logistic regression to
estimate the odds of any given admission being to a PARC service adjusting for covariates.
For this analysis, the outcome was a binary coded variable with a value “1” if the admission
was a PARC service admission and a value of “0” if it was an inpatient admission. The
predictor variables were sex, age group, primary diagnosis, and binary coded variables
representing a high HoNOS items/subscale scores (0 to 3 vs. 23 for items and subscales). We
present the results on the exponential scale as odds ratios. Because individuals could have
multiple admissions, we used cluster-adjusted robust standard errors to calculate 95%

confidence intervals (Cl). Finally, to determine predictors of length of stay (LOS), we used



negative binomial regression using the same set of predictor variables as the logistic
regression model, except for the HONOS items, which were entered as a continuous variable
on their original metric (score of 0 to 4), and admission number (also entered as a
continuous variable). Cluster adjusted standard errors were again used, and results are
reported as rate ratios. Models were run separately for PARC service admissions and

inpatient admissions.

RESULTS

Characteristics of consumers

Of the 34,906 individuals in the study sample, 4% (n=1,588) were only admitted to a PARC
service and 80% (n=27,755) were only admitted to an adult inpatient unit within the five-
year study period. The remaining were admitted to a combination of the two service types

(16%; n=5,566).

There were differences between these three groups on a number of demographic and
clinical characteristics (Table 1). Of those only admitted to PARC services, 61.8% were
women (compared to 43.8% for those only ever admitted to an acute inpatient unit and
53.4% for those admitted to both services). Consumers only ever admitted to a PARC service
were more likely to be aged =50 years than those admitted to inpatient units only (25% vs.
17%); whereas those admitted to inpatient units only were more likely to be age <30 years
(34% vs 23%). Those only admitted to inpatient units were more likely than those admitted
to PARC services to have been diagnosed with schizophrenia and related disorders or
substance use disorders (25.1% vs. 20.1%). PARC service only consumers were more likely to

have a diagnosis of mood, anxiety and personality disorders than inpatient only consumers



(45.4% vs. 19.0%, 23.0% vs. 10.4%, 10.9% vs. 5.5%, respectively). Eight percent of those only
admitted to an inpatient unit were for substance use disorders (cf. 4.6% of PARC only

consumers).

At their first admission in the study period, the majority of consumers only ever admitted to
a PARC service had entered and exited treatment voluntarily (97.8%). For those only ever
admitted to acute inpatient units, 11.8% were under a compulsory treatment order for the
duration of their index admission. Fourteen per cent entered on a compulsory treatment
order but changed to voluntary status prior to discharge (with a median of 3 days spent in

the inpatient unit after the order expired; IQR: 1-7 days).

Results also indicated differences in baseline HoNOS scores. For the behavioural subscale,
those who were only ever admitted to PARC services had lower scores than the other two
groups (Figure 1). The social functioning subscale showed no difference for consumers of
PARC services and inpatient units. Because Cronbach’s alpha for the impairment and
symptoms HoNOS subscales fell below the acceptable criterion for reliability (alpha = 0.7),
suggesting that the items were measuring different constructs, these were therefore
analysed as individual items. Those who were only ever admitted to PARC services scored
higher on three HoNOS items relating to physical illness and disability, depressed mood and
other mental and behavioural problems than those admitted to inpatient units only but had
lower average scores for the cognitive problems item. High scores on the item measuring
problems associated with hallucinations and delusions were more common for those who

were only ever admitted to inpatient units or who were admitted to both services.



Characteristics of admissions

Of the total 78,264 admissions in the study sample, 14% (n=10,835) were to a PARC service.
For all PARC service admissions in the study period, 38% (n=4,073) were categorised as
‘step-down’, indicating transfers from hospital-based psychiatric inpatient units to PARC
services. There was however variation in the proportion of admissions categorised as ‘step-

down’ by individual PARC services, ranging from 25% to 60%.

The logistic regression model showed that the odds of an admission being to a PARC service
was associated with several socio-demographic and clinical characteristics of consumers
(Table 2). Males had lower odds of being a PARC service admission than females (OR = 0.71;
95% Cl = 0.67-0.76). In general, the odds of being admitted to a PARC service increased with
age (e.g., OR for 21-30 years vs. <20 years was 1.36, 95% Cl 1.17 to 1.58). A primary
diagnoses of schizophrenia and related disorders (OR = 2.32, 95% Cl 2.17 to 2.48), a mood
disorder (OR = 2.79, 2.63 to 2.96), an anxiety disorder (OR = 2.09, 95% Cl 1.95 to 2.24), a
personality disorder (OR = 1.53, 95% Cl 1.38 to 1.68) or a developmental disorder (OR =
1.29, 95% Cl 1.04 to 1.61) were all associated with increased odds of admission to a PARC
service. No differences were observed for people with a diagnoses of substance use
disorder (OR = 1.04, 95% CI 0.97 to 1.13) or behavioural syndromes (OR = 1.09, 95% Cl 0.85

to 1.42).

In terms of illness severity, no HONOS items or subscale scores were associated with
increased odds of being admitted to a PARC service, but the behavioural subscale (OR =
0.15, 95% Cl 0.13 to 0.17), problems with hallucinations or delusions (OR = 0.31, 95% Cl 0.29

to 0.34), cognitive problems (OR = 0.45, 95% Cl 0.41 to 0.52), problems with depressed



mood (OR =0.58, 95% Cl 0.55 to 0.62) and other mental and behavioural problems (OR =
0.81, 95% Cl 0.81 to 0.90) were all associated with lower odds of being admitted to a PARC

service.

Factors affecting LOS

The average (median) LOS for an acute inpatient admission was 8 days (IQR of 3 - 17 days).
PARC service admissions had a median of 16 days (IQR of 10 — 26 days). Using negative
binomial regression to separately model LOS for PARC service and inpatient admissions, we
found similarities and differences in socio-demographic and clinical predictors of LOS by
admission type (Table 3). In comparison to women, LOS for men was shorter; 3% shorter for
PARC service admissions (RR = 0.97, 95% Cl 0.93 to 0.97) and 6% shorter for acute inpatient
admissions (RR = 0.94, 95% Cl 0.93 to 0.96). For PARC service admissions, LOS was 5% longer
for ICD-10 primary diagnosis of substance use disorder (RR = 1.05, 95% CI 1.02 to 1.09) and
7% shorter for personality disorder (RR = 0.93, 95% CI 0.90 to 0.97). In terms of primary
diagnoses, predictors of LOS were consistent across PARC and inpatient admission types for

personality disorders (i.e., shorter stays), but inconsistent on all other diagnoses.

Some items on the HoONOS were also associated with LOS. For PARC service admissions, LOS
was longer for consumers with hallucinations and delusions (RR = 1.05, 95% Cl 1.04 to 1.06),
problems with daily living (RR = 1.04, 95% Cl 1.02 to 1.05) and problems with living
conditions (RR = 1.04, 95% CI 1.03 to 1.05), while problematic drinking or drug taking (RR =
0.96, 95% Cl 0.95 to 0.97) and aggressive, overactive or disruptive behaviour problems (RR =
0.94, 95% Cl 0.92 to 0.95) were associated with shorter stays. This trend was broadly

consistent across both admission types except for aggressive, overactive or disruptive



behaviour which was associated with shorter stays in inpatient units (RR = 1.05, 95% CI 1.04

to 1.06), but with longer stays in PARC services.

DISCUSSION

The current study used a routinely collected state-wide data collection to assess the
characteristics of consumers admitted to adult mental health services, exploring differences
between admissions to PARC services in comparison with hospital-based psychiatric
inpatient units. Only a small proportion of consumers accessing care in the five-year study
period were admitted to PARC services only, with most consumers also accessing inpatient
units. Despite some overlap, the socio-demographic and clinical profile of PARC service
consumers differed from those only ever admitted to acute inpatient units. Consistent with
prior research, PARC service consumers were more likely to be female, voluntary patients
with primary diagnoses of mood, anxiety and/or personality disorders [13, 19]. PARC service
consumers were more likely to present with significantly lower scores on the HONOS
behavioural subscale indicating that they were less likely to be presenting with problems
related to aggression, self-harm and substance use. These findings were confirmed by the
admissions data, and are consistent with a recent commentary suggesting sub-acute models
of care may serve a population with a lower behavioural risk profile than served by inpatient

units [20].

Although results indicated that less complex and/or less severe illness was more likely
among PARC service admissions, other indicators suggest that those admitted to PARC
services do have specific and complex needs. This includes, for example, a greater likelihood

of high scores on the HONOS physical illness or disability problems item and on the social



functioning subscale. While there are a range of tensions expressed in the literature
regarding the purpose and intent of new models of sub-acute community-based residential
care, including whether they can reduce demand on specialised psychiatric units [20, 21],
the different consumer profiles suggest these services are providing a complementary
rather than a substitute mental health service option for a specific group of consumers.
Greater clarity about the needs of subgroups of PARC service consumers, such as those
transitioning from hospital-based care (step-down), or those with non-psychotic disorder
diagnoses, may assist both in service planning and in guiding expectations for outcomes for

sub-acute services.

Similar to our results, other researchers have noted a high level of social problems among
consumers entering sub-acute residential mental health services [5]. Further, those with a
longer LOS were more likely to have substance use issues and be identified as having
aggressive, overactive or disruptive behaviour. The longer LOS at PARC services may be
providing an opportunity to provide more holistic care (consistent with the personal
recovery model) rather than a narrow focus on short-term symptom reduction or substance
intoxication or withdrawal as appears to be occurring in inpatient units. Prediction of
shorter LOS in either setting by ICD-10 primary diagnosis of personality disorder has been
reported elsewhere [22]. Our results demonstrate that personality disorder is common
among PARC service consumers and is characterised by relatively short LOS. This suggests
that PARC services are providing care for consumers with personality disorder that closely
parallels inpatient units, but with the potential to act as alternative location for a short

residential admission.



Results showed the typical care pathway to PARC services was from community-based care,
with most admissions categorised as ‘step-up’. Although there was variation by individual
service in terms of the proportion of ‘step-up’ and ‘step-down’ referrals, the finding that
most admissions were initiated in the community indicates that PARC services are providing
an avenue for mental health service consumers to access a higher level of intensity of care.
We cannot say from this data set however for what proportion this may be in response to
an escalation in symptoms, early signs of relapse, break down in social supports or other
reasons. It is possible that not all ‘step-up’ admissions were intended to prevent immediate
hospitalisation: the function may have been early intervention. For example, some PARC
service admissions may have enabled access to increased intensity of psychosocial and
biomedical interventions for consumers with psychotic disorders for early intervention in a
relapse prodrome period; others may have been brief admissions for people living with a
diagnosis of Borderline Personality Disorder as part of a program of community based
treatment. Whether sub-acute models are seen simply as a substitute for a proportion of
inpatient admissions or as providing further community-based service options has been
previously raised in the literature [12, 20]. The latter interpretation is consistent with a
qualitative study with consumers of a step-up/step-down service located in the Australian
Capital Territory, which suggested that ‘step-up’ clients saw the service as an intensive

intervention and a place of treatment, therapy and learning [4].

Study findings should be interpreted in light of a number of limitations. We used five years
of mental health service data categorising consumers into admission type based on all
admissions within this period. We cannot, however, comment on consumer admissions
prior to 2012. We also note that the study covers a period in which PARC services were

expanding in the state and, as such, data were not available for all adult PARC services for all



five years. The DHHS additionally excluded data for all but one year for one PARC service
because of an administrative coding error. We also excluded from analyses the extended
adult PARC service (with expected stays of up to 6 months) because of the potential to
artificially distort findings in terms of clinical indicators, such as LOS. It is also acknowledged
that these data only cover state-funded services and thus exclude care provided to
consumers through private specialists. Additionally, admissions data could only be
dichotomised into either ‘step-up’ or ‘step-down’ without further information available to
differentiate on intention (i.e., admissions as a more intensive alternative to community-

based care).

Despite these limitations, the study fills an important gap in the literature; its key strength
being the use of routinely collected individual level mental health service data. Although
collected for administrative and clinical purposes and not specifically for research, it
provides the largest data capture on mental health service use in the state and allowed us to
describe in detail the socio-demographic and clinical profile of PARC service consumers in

comparison to those admitted to inpatient psychiatric care.

CONCLUSIONS

In Australia, as in many other parts of the world, acute inpatient care remains an important
element of service response for people experiencing severe mental illness. Yet, in policy and
practice there is an increasing emphasis on providing alternatives to hospital-based care,
particularly service models with an explicit focus on personal recovery. PARC services, first
introduced in Victoria over 15 years ago, have expanded in the state and this study indicates
they are serving a consumer group that shares many of the same characteristics as

consumers admitted to inpatient units, but with some important differences. These



similarities and differences have implications for the role PARC services are playing in the
mental health service network. At one level, they appear to be filling an important service
gap between hospital inpatient and community-based care by providing ‘step-up’ and ‘step-
down’ care pathways. Study findings also suggest they may be offering a new option, that
could be described as more intensive care for consumers with additional needs that are

unlikely to be met by community care alone.

Our study adds to the growing body of literature on residential sub-acute care by profiling a
large population typically served by these models of care. Evidence presented here suggests
PARC services may serve an overlapping but distinguishably different consumer group than
inpatient psychiatric units. Future research should be cognizant of these consumer
differences, particularly when assessing the roles and long-term effectiveness of this service

option.



Table 1. Demographics of consumers at their first admission, by admission type history

Admitted to a

Only ever Only ever admitted combination
admitted to to an inpatient unit of PARCS and
PARCS inpatient
(n=1,585) (n=27,755) units
(n=5,566)

n (%) n (%) n(%) p-value”
Sex <0.001

Female 980 (61.8) 12,143 (43.8) 2,975 (53.4)

Male 605 (38.2) 15,612 (56.2) 2,591 (46.6)
Age Group <0.001

<20 76 (4.8) 2,316 (8.3) 302 (5.4)

21-30 280 (17.7) 7,030 (25.3) 1,268 (22.8)

31-40 428 (27.0) 7,369 (26.6) 1,570 (28.2)

41-50 405 (25.6) 6,325(22.8) 1,384 (24.9)

51-60 300 (18.9) 3,640 (13.1) 854 (15.3)

61+ 96 (6.1) 1,075 (3.9) 188 (3.4)
Legal status during treatment <0.001

Voluntary 1,550 (97.8) 20,499 (74.9) 4,350 (78.2)

Involuntary 24 (1.5) 3.280 (11.8) 659 (11.8)

Stayed beyond duration of treatment order 11 (0.7) 3,976 (14.3) 557 (10.0)
Primary Language <0.001

Not English 19 (1.2) 1,125 (4.1) 181 (3.3)

English 1,236 (78.0) 21,806 (78.6) 4,771 (85.7)

Unknown 330(20.8) 4,824 (17.4) 614 (11.0)

ICD-10 Primary Diagnoses of: **

Mood [affective] disorders 719 (45.4) 5,263 (19.0) 1,423 (25.6) <0.001
Anxiety or related disorders 365 (23.0) 2,876 (10.4) 642 (11.5) <0.001
Schizophrenia or related disorders 319 (20.1) 6,973 (25.1) 1,694 (30.4) <0.001
Personality disorder 173 (10.9) 1,539 (5.5) 460 (8.3) <0.001
Substance use disorders 73 (4.6) 2,350 (8.5) 429 (7.7) <0.001
Behavioural syndromes 17 (1.1) 177 (0.6) 34 (0.6) 0.103
Developmental disorders 17 (1.1) 300 (1.1) 64 (1.2) 0.900

*P-value calculated using Chi-squared test. Orange represent adjusted standardised residuals 23 which indicate a greater than expected
number of cases in that cell. Blue represent adjusted standardised residuals with < -3 which indicate a lower than expected number of

cases in that cell. All others represent residuals between these values and indicate observed and expected do not differ.
**Diagnoses are not mutually exclusive. As such, p-values are calculated for each diagnosis



Figure 1. HONOS subscale/item scores at first admission, by admission history group
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Table 2. Demographics of users for all admissions, and odds of admission to PARCS, n = 78,264

Adjusted Odds
Ratio for being

PARCS Inpatient admitted to PARC
(n=10,835) (n=67,429) service rather than
an adult acute
inpatient ward and

n (%) n (%) OR (95% Cl) p-value
Sex
Female 6,213 (57.3) 31,216 (46.3)  1.00
Male 46,22 (42.7) 36,213 (53.7)  0.71(0.67, 0.76) <0.001
Age Group <0.001
<20 454 (4.2) 4,582 (6.8) 1.00
21-30 2,307 (21.3) 17,380(25.8)  1.36(1.17, 1.58)
31-40 3,023 (27.9) 19,193 (28.5)  1.62(1.39, 1.88)
41-50 2,788 (25.7) 15,257 (22.6)  1.79 (1.54, 2.08)
51-60 1,821 (16.8) 8,718 (12.9) 1.84 (1.57, 2.16)
61+ 442 (4.1) 2,299 (3.4) 1.65 (1.36, 1.99)
ICD 10 Primary Diagnoses of: *
Schizophrenia or related disorders 4,552 (42.0) 27,113 (40.2) 2.32(2.17, 2.48) <0.001
Mood [affective] disorders 4,371 (40.3) 15,295 (22.7) 2.79 (2.63, 2.96) <0.001
Anxiety or related disorders 2,135(19.7) 7,548 (11.2) 2.09 (1.95, 2.24) <0.001
Personality disorder 1,950 (18.0) 9,357 (13.9) 1.53(1.38, 1.68) <0.001
Substance use disorders 1,477 (13.6) 9,790 (14.5) 1.04 (0.97, 1.13) 0.257
Behavioural syndromes 102 (0.9) 526 (0.8) 1.09 (0.85, 1.42) 0.493
Developmental disorders 219 (2.0) 1,136 (1.7) 1.29 (1.04, 1.61) 0.021
High HONOS Items/Subscale Scores***
Other Mental and Behavioural Problems (i) 3,124 (28.8) 27,274 (40.5) 0.81 (0.81, 0.90) <0.001
Problems with depressed mood (i) 2,500 (23.1) 22,877 (33.9) 0.58 (0.55, 0.62) <0.001
Problems associated with hallucinations or 1,348 (12.4) 23,173(34.4) 0.31(0.29,034)  <0.001
delusions (i)
Social Functioning Subscale (ss) 1,229 (11.3) 11,736 (17.4) 1.03 (0.96, 1.11) 0.395
Physical lliness or Disability Problems (i) 987 (9.1) 7,098 (10.5) 1.02 (0.92,1.13) 0.688
Cognitive Problems (i) 452 (4.2) 8,620 (12.8) 0.45 (0.41, 0.52) <0.001
Behavioural Subscale (ss) 310 (2.9) 14,467 (21.5) 0.15(0.13,0.17) <0.001

*Diagnoses are not mutually exclusive. Reference category is no such diagnosis.
**High values are 23 on a 0-4 scale for both Items and Standardised Subscales. Reference category is a score <3.

(i) denotes HONOS item
(ss) denotes HoNOS subscale



Table 3. Predictors of LOS in PARC Services and Inpatient Units

PARCS Inpatient

(n=10,835) (n=67,429)

RR (95% Cl) p-value RR (95% Cl) p-value
Sex
Female 1.00 1.00
Male 0.97 (0.95, 1.00) 0.026 0.94 (0.93, 0.96) <0.001
Age Group <0.001 <0.001
<20 1.00 1.00
21-30 1.22 (1.14, 1.30) 1.06 (1.02, 1.09)
31-40 1.22 (1.15, 1.31) 1.12 (1.09, 1.16)
41-50 1.26 (1.19, 1.35) 1.14 (1.10, 1.18)
51-60 1.32(1.23,1.41) 1.30(1.26, 1.35)
61+ 1.41(1.29, 1.53) 1.37(1.30, 1.43)
ICD-10 Primary Diagnoses of: * <0.001
Substance use disorders 1.05 (1.02, 1.09) <0.001 0.97 (0.94, 0.99)
Schizophrenia or related disorders 1.01 (0.99, 1.04) 0.690 1.36 (1.34, 1.39)
Mood [affective] disorders 1.03 (1.00, 1.06) 0.046 1.18 (1.15, 1.20)
Anxiety or related disorders 1.02 (0.99, 1.06) 0.140 0.84 (0.82, 0.86)
Behavioural syndromes 1.14 (1.00, 1.29) 0.042 1.39(1.28, 1.50)
Personality disorder 0.93(0.90, 0.97) <0.001 0.79 (0.77,0.81)
Developmental disorders 0.98 (0.00, 1.07) 0.607 1.13(1.07, 1.19)
Admission number 0.99 (0.99, 0.99) <0.001 0.99 (0.98-0.99) <0.001
HoNOS Items
Overactive, aggressive or disruptive behaviour 0.94 (0.92, 0.95) <0.001 1.05 (1.04, 1.06) <0.001
Non-accidental self-injury 1.00 (0.99, 1.02) 0.714 0.95 (0.95, 0.96) <0.001
Problem-drinking or drug taking 0.96 (0.95, 0.97) <0.001 0.94 (0.94, 0.95) <0.001
Cognitive problems 0.99 (0.98, 1.00) 0.190 1.06 (1.06, 1.07) <0.001
Physical illness or disability problems 0.98 (0.97, 0.99) 0.001 1.01 (1.01, 1.02) <0.001
Problems associated with hallucinations or delusions 1.05 (1.04, 1.06) <0.001 1.10(1.09, 1.10) <0.001
Problems with depressed mood 0.99 (0.98, 1.00) 0.056 0.96 (0.95, 0.97) <0.001
Other mental and behavioural problems 1.01 (1.00, 1.02) 0.022 0.99 (0.98, 0.99) <0.001
Problems with relationships 0.99 (0.98, 1.00) 0.097 0.97 (0.96, 0.98) <0.001
Problems with activities of daily living 1.04 (1.02, 1.05) <0.001 1.05 (1.04, 1.06) <0.001
Problems with living conditions 1.04 (1.03, 1.05) <0.001 1.04 (1.03, 1.04) <0.001
Problems with occupation and activities 0.98 (0.97, 0.99) 0.004 0.99 (0.99, 1.00) 0.022

*Diagnoses are not mutually exclusive. Reference category is no such diagnosis.]



DECLARATIONS

Ethics approval and consent to participate

This study was approved by the University of Melbourne Human Research Ethics Committee

(1648205).

Consent for publication

Not applicable

Availability of data and materials

The data that support the findings of this study are available from the Victorian Government
Department of Health and Human Services, but restrictions apply to their availability which
were used under license for the current study, and so are not publicly available. However,
data may be available from the authors upon reasonable request, and with permission of

the Victorian Government Department of Health and Human Services.

Competing interests

The author(s) declare no potential conflicts of interest with respect to the research,

authorship and/or publication of this article.

Funding

This work was supported by National Health and Medical Research Council Partnership

Grant (grant number 1115907).



Author contributions

GS (first author): obtained the data, participated in planning the analyses of data and co-
wrote the first draft of the manuscript. CH: Contributed to the study concept and design,
participated in the analysis and interpretation of data and critical revision of the manuscript.
HT: Contributed to the acquisition of data, led data analyses and co-wrote the first draft of
the manuscript. MS: Contributed to the study concept and design, participated in the
analysis and interpretation of data and critical revision of the manuscript. JF: Contributed to
the study concept and design, participated in the analysis and interpretation of data and
critical revision of the manuscript. JF: Contributed to the acquisition of data, participated in
interpretation of data and critical revision of the manuscript. GM: Contributed to the design
of the study and the critical revision of the manuscript. RN: Contributed to the study
concept and design, participated in the analysis and interpretation of data and critical
revision of the manuscript. RV: Contributed to interpretation of data and critical revision of
the manuscript. LB: Conceived the study, obtained funding, participated in the analysis and

interpretation of data, and co-wrote the first draft of the manuscript.

All authors read and approved the final manuscript.

Acknowledgements

The data was provided by the Victorian Government Department of Health and Human

Services Victoria. We wish to thank Mr Lachlan Rimes for his assistance.



REFERENCES

1. Victorian Department of Health: Adult prevention and recovery care (PARC)
services framework and operational guidelines. In. Mebourne, Victoria: Mental
Health Drugs and Regions Division Victorian Givernment,; 2010.

2. Lee S, Collister L, Stafrace S, Crowther E, Jkroschel J, Kulkarni J: Promoting recovery
via an integrated model of care to deliver a bed-based, mental health prevention
and recovery centre. Australasian Psychiatry 2014, 22(5):481-488.

3. Siskind D, Harris M, Kisely S, Brogan J, Pirkis J, Crompton D, Whiteford H: A
retrospective quasi-experimental study of a community crisis house for patients
with severe and persistent mental illness. Australian and New Zealand Journal of
Psychiatry 2013, 47(7):667-675.

4, Thomas K, Rickwood D: Facilitators of recovery for step-up and step-down clients of
a sub-acute residential mental health service. Journal of Mental Health 2016,
25(4):343-349.

5. Thomas K, Rickwood D, Brown P: Symptoms, functioning and quality of life after
treatment in a residential sub-acute mental health service in Australia. Health and
Social Care in the Community 2017, 25(1):243-254.

6. Frost B, Turrell M, Sly KA, Lewin TJ, Conrad A, Johnstone S, Tirupati S, Petrovic K,
Rajkumar S: Implementation of a recovery-oriented model in a sub-acute
Intermediate Stay Mental Health Unit (ISMHU). BMC Health Services Research 2017,
17(1):2.

7. Fletcher J, Brophy L, Killaspy H, Ennals P, Hamilton B, Collister L, Hall T, Harvey C:

Prevention and Recovery Care Services in Australia: Describing the Role and



10.

11.

12.

13.

14.

Function of Sub-Acute Recovery-Based Residential Mental Health Services in
Victoria. Frontiers in Psychiatry 2019.

Galloway J, Scollo G, Thomson N: Mental Health Prevention and Recovery Care: A
clinical and community partnership model of sub-acute mental health care. In.
Edited by Department of Health and Human Services. Melbourne: Victorian
Government; 2016.

Lloyd-Evans B, Slade M, Jagielska D, Johnson S: Residential alternatives to acute
psychiatric hospital admission: A systematic review. British Journal of Psychiatry
2009, 195:109-117.

Thomas K, Rickwood D: Clinical and Cost Effectiveness of Acute and Subacute
Residential Mental Health Services: A Systematic Review. Psychiatric Services 2013,
64(11):1140-1149.

Paton F, Wiright K, Ayre N, Dare C, Johnson S, Lloyd-Evans B, Simpson A, Webber M,
Meader M: Improving outcomes for people in mental health crisis: A rapid
synthesis of the evidence for available models of care. Health Technol Assessment
2016, 20(3).

Hubbeling D: Alternative Settings: Unintended Consequences. Psychiatric Services
2013, 64(12):1278-1279.

Parker S, Siskind D, Harris M: Community based residential mental health services:
What do we need to know? Australian and New Zealand Journal of Psychiatry 2014,
49(1):86-87.

Australian Bureau of Statistics: Australian Deomgraphic Statistics. In. Canberra,

Australia: Australian Government; 2019.



15.

16.

17.

18.

19.

20.

21.

22.

Australian Institute of Health and Welfare: Mental Health Services in Australia
Annual Report 2016-2017. In. Edited by Government A. Canberra Australia:
Australian Government; 2018.

Wing JK, Beevor AS, Curtis RH, Park SGB, Hadden J, Burns A: Health of the Nation
Outcome Scales (HoNOS): Research and development. British Journal of Psychiatry
1998, 172(1):11-18.

Tavakol M, Dennick R: Making sense of Cronbach's alpha. International Journal of
Medical Education 2011, 2:53-55.

Agresti A: Categorical data analysis, Third edition. edn: Wiley; 2013.

Galloway J, Scollo G, Thomson N: Mental Health Prevention and Recovery Care: A
clinical and community partnership model of sub-acute mental health care. In.
Melbourne: Victorian Government Department of Health and Human Services; 2016.
Allison S, Bastiampillai T, Godney R: Acute versus sub-acute care beds: Should
Australia invest in community beds at the expense of hospital beds? Australian and
New Zealand Journal of Psychiatry 2014, 48(10):952-954.

Dhillon R: A failed experiment: Substitution of acute inpatient beds by sub-acute
community residential beds in South Australia. Australian & New Zealand Journal of
Psychiatry 2015, 49(6):579-580.

Zhang J, Harvey C, Andrew C: Factors associated with length of stay and the risk of
readmission in an acute psychiatric inpatient facility: a retrospective study.

Australian and New Zealand Journal of Psychiatry 2011, 45:578-585.



