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A needs-based workforce model to deliver tertiary-level
community mental health care for distressed infants, children,
and adolescents in South Australia: a mixed-methods study

Leonie Segal, Sophie Guy, Matthew Leach, Aaron Groves, Catherine Turnbull, Gareth Furber

Summary

Background High-quality mental health services for infants, children, adolescents, and their families can improve
outcomes for children exposed to early trauma. We sought to estimate the workforce needed to deliver tertiary-level
community mental health care to all infants, children, adolescents, and their families in need using a generalisable

model, applied to South Australia (SA).

Methods Workforce estimates were determined using a workforce planning model. Clinical need was established
using data from the Longitudinal Study of Australian Children and the Young Minds Matter survey. Care requirements
were derived by workshopping clinical pathways with multiprofessional panels, testing derived estimates through an

online survey of clinicians.

Findings Prevalence of tertiary-level need, defined by severity and exposure to childhood adversities, was estimated at
5-8% across infancy and childhood, and 16% in mid-adolescence. The derived care pathway entailed reception, triage,
and follow-up (mean 3 h per patient), core clinical management (mean 27 h per patient per year), psychiatric oversight
(mean 4 h per patient per year), specialised clinical role (mean 12 h per patient per year), and socioeconomic support
(mean 12 h per patient per year). The modelled clinical full-time equivalent was 947 people and budget was
AU$126 million, more than five times the current service level.

Interpretation Our novel needs-based workforce model produced actionable estimates of the community workforce
needed to address tertiary-level mental health needs in infants, children, adolescents, and their families in SA.
A considerable expansion in the skilled workforce is needed to support young people facing current distress and
associated family-based adversities. Because mental illness is implicated in so many burgeoning social ills, addressing

this shortfall could have wide-ranging benefits.
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Introduction
The global burden of mental illness is considerable and
growing. It was the leading cause of years lost to disability in
2010 (estimated cost US$2-5 trillion)* and is projected to
increase to US$6-0 trillion by 2030.” This burden reflects a
combination of high prevalence, high severity, extensiveness
of negative effects, and failure to fund preventive services.*
In Australia, 45% of people aged 16-85 years are
estimated to have had a mental disorder in their lifetime,’
and 17-5% report a current mental or behavioural
condition (2014-15). The burden on children, adolescents,
and youth is a particular concern.” The prevalence of most
mental disorders peaks at age 16-24 years,’ but typically
with antecedents in childhood.** One in seven Australian
children and adolescents (aged 4-17 years) have a current
mental disorder.® High rates of mental and emotional
problems are also seen in infants,"™ and one in five
women have postnatal depression before the child’s
second birthday,” exposing early family life to a high
burden of mental illness.
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The results of psychological distress and mental illness
in infants, children, and adolescents are considerable
and include poor mental health into adulthood,” low
school engagement and performance, high welfare
dependency and involvement with the child protection
system, criminal activity, insecure housing, drug and
alcohol dependency, and premature death.”” Failure to
address early mental illness effectively could have
implications across multiple sectors.

A mental health service able to respond effectively to the
mental health needs of infants, children, and adolescents
is vital, but there is reason to believe that infant, child, and
adolescent mental health services are struggling to meet
population needs.”* Needs-based workforce modelling
can be used to establish the workforce and budget required
to meet need, but as far as we are aware, there are no
reported studies applying these methods to child and
adolescent mental health. In the 1990s, Faulkner and
Goldman reported on workforce modelling for
psychiatrists® but simply modelled plausible scenarios,
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Research in context

Evidence before this study

We searched websites of key agencies and authors entailed in
workforce planning and did generic database searches (including
Scopus and Google Scholar), using pertinent keywords including
“child and adolescent mental health workforce”. Searches were
updated on a regular basis. We were unable to identify any
published needs-based workforce studies of child and adolescent
mental health that have sought to estimate the size and nature
of the service gap.

Added value of this study

As far as we know, this is the first study to estimate the
community clinical workforce needed to address high-level
mental health needs of infants, children, adolescents, and their
families. The research includes patient complexity, ensuring the
diversity in patient presentations is incorporated explicitly.
Moreover, it draws on high-quality survey data, extensive

generating widely divergent workforce estimates.
Andrews and colleagues applied a needs-based model to
adult mental health” but assumed a simple diagnostic
presentation, ignoring complexity and comorbidity.

The aim of our research was to estimate the workforce
needed to deliver tertiary-level community mental health
care for infants, children, adolescents, and their families
using a generalisable model, which we applied to the
state of South Australia (SA).*

Methods

Study design

Our study builds on Segal's needs-based health
workforce planning model.?* The model takes a
geographic region as the planning frame and combines
knowledge about the health status of the population with
best practice care to estimate the skill sets and
competencies required to address need. Competencies
are then mapped to occupations to estimate the
workforce requirement, which is compared with the
current workforce to inform workforce reforms. The
approach has several advantages. First, it is informed by
prevalence estimates, in this case the mental health of
infants, children, adolescents, and their families,
contrasting with historic ratios of clinicians to population
that entrench imbalances. Second, results are scalable,
transferable, and modifiable. The model can be used to
estimate the required workforce for any region,
by inputting local health status characteristics and
potentially adjusting other model parameters. Moreover,
the model allows for a range of evidence sources to be
incorporated, on community health status, workforce
studies of competencies,” practice standards,” models
of care,” and benchmarking.® The stages of Segal’s
needs-based workforce planning model have been
organised into a set of core questions, listed in panel 1.

clinician consultations, and document review to estimate the
level of need. Finally, the research integrates required clinician
time—by broad role—to meet the identified need. The model
was applied to the Australian state of South Australia (SA), but is
readily transferable to other jurisdictions or regions using simple
population multiplicands, or inputting regional prevalence data.

Implications of all the available evidence

A considerable expansion in the health workforce and an
increase in funding is needed urgently to meet the sometimes
severe mental health needs of infants, children, adolescents,
and their families in SA. Other jurisdictions might also need to
take these steps in view of the low priority typically given to
addressing the mental health of infants and children, even
though psychological wellbeing and sound developmental
progress during childhood is vital to current and future health
and social and economic outcomes.

Tasks in applying the model to infant, child, and
adolescent mental health are shown in figure 1.

The study planning region was informed by
jurisdictional responsibility for the delivery of community
mental health services. We chose the target age range for
our study based on the traditional age range for Child
and Adolescent Mental Health Services (CAMHS) in the
UK and Australia of 0-17 years (<18 years), including
mothers in the perinatal period. Further, this age range
aligned with the importance of a family-based approach,
involving multidisciplinary team care, informed by a
developmental origins perspective, which provided the
underpinning framing for this study.

We obtained ethics approval for the study from the
University of South Australia (reference HREC/17/
WCHN/35, HREC protocol 0034132). The needs analysis
was drawn from two longitudinal surveys that had their
own governance structures and processes for release of
data, which were met. We also obtained formal written
approval from SA CAMHS to access employment and
budget data and conduct focus groups with staff.

Procedures

We gathered data from several sources. We obtained
population data for the study region from the SA
Department of Planning, Transport and Infrastructure.”
We derived current (2016) workforce and budgetary data
for child and adolescent community mental health
services from SA CAMHS.

We reviewed relevant clinical and policy documents to
inform best practice care, including the 2016 Model of
Care,” infant, child, and adolescent mental health
workforce competency documents for Australia, New
Zealand, the UK, and the USA,”* and best practice
guidelines and literature reviews covering a range of
clinical diagnoses and mental health programmes for
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our target population. We obtained labour costs from the
most recent enterprise bargaining agreements between
the SA Department of Health and allied health, nursing,
and medical professionals, applicable on June 30, 2017°*

We interviewed workers in the infant, child, and
adolescent mental health sector to better understand the
types of clinical presentations. We undertook three focus
groups comprising 14 professionals in total, focused on the
age groups infant to 12 years, 13-18 years, and 18-25 years.
Participants in the focus groups covered professions of
psychology, nursing, social work, counselling, and teaching
and were from the government, private, and non-
government sectors. We recruited participants to the focus
groups by email to SA CAMHS employees and via an
online forum of mental health professionals (the
Psychology and Health Forum). We made an audio
recording of the focus groups and summarised the content
of discussion that occurred during the focus group.

We organised three further focus groups (29 participants)
with SA CAMHS community teams (two metropolitan
and one rural). We invited participants to share
deidentified current cases and discuss how management
would change if there were no budget, procedural, or
competency barriers. This scenario allowed participants
to explore ideas of best or ideal practice with specific cases
in mind. We recorded, transcribed, and summarised each
focus group to extract common themes regarding best
practice. We also held meetings with clinicians working
in a specialist inpatient perinatal mental health service
(mother and baby unit; one psychiatrist and two nurses)
and a specialist community and inpatient service for
adolescents and youth (two psychiatrists, one community
worker, and one data analyst).

We established two expert advisory groups to provide
feedback and test findings across the project. First, the
Project Advisory and Chief Investigator group comprised
three senior psychiatrists (including the Chief Psychiatrist
for SA), a paediatric social worker (Chief Allied and
Scientific Health Officer for SA), a mental health nurse,
health workforce expert, and senior SA CAMHS policy
officer. Second, we consulted with an expert clinical
advisory group covering the professions of psychiatry,
psychology, occupational therapy, speech pathology, social
work, and mental health nursing with respect to the
patient’s journey in terms of clinical pathways and roles.

We used the Longitudinal Study of Australian Children
(LSAC) and the Young Minds Matter (YMM) survey” to
estimate population prevalence of psychological distress
and childhood exposure to adversities. LSAC is an
Australia-wide longitudinal study of 10640 participants
enrolled from infancy (aged 3-19 months) or early
childhood (aged 4-5 years) that includes questions on child
development, wellbeing, and family circumstances.
We drew from six waves of data to age 14-15 years,
comprising the original survey (first wave) plus five further
surveys conducted every 2 years (waves two to six),
combining data for children at each age group. YMM is an
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Panel 1: Core questions of the needs-based workforce
model*>2

1 What area or region represents the planning frame for
study?

2 How is the target population defined?

How many of the target population live in the study region?

4 What broad roles, skill sets, and competencies are
required by clinicians to deliver appropriate care?

5 How many hours by broad role are needed per patient per
year on average, and how does this translate into total
full-time equivalent (FTE) staff for the case study region?

6 What is the cost of providing the modelled care to meet
allidentified need?

7 How does the estimated workforce and budget compare
with current supply and what are the service delivery
implications?

w

For the Psychology and Health
Forum see http://phf.net.au

Select region or planning frame: eg, consistent with funding

and families exposed to current psychological stress or extreme risk;
establish number of people in target population by subgoup

Needs analysis: conceptualise population of infants, children, adolescents,

Regional workforce: establish care pathways and broad skill sets
to deliver optimum clinical care; estimate mean hours by broad
skill set or task set per child; estimate regional workforce as FTE

Cost clinical workforce: apply hourly wage cost (adjusted for
wage on-costs, eg, employer-funded superannuation contributions,
payroll tax, workers’ compensation premiums) per profession to the
estimated regional workforce (skill set translated into likely profession)

Service delivery implications: compare modelled estimate with
current service delivery; establish discrepancy; determine training
and budget implications; explore optimum service delivery model

Figure 1: Application of needs-based workforce model to infant, child, and adolescent mental health

FTE=full-time equivalent.

Australian child and adolescent mental health survey
undertaken in 201314 of 6310 families with children aged
from 4 years or older to younger than 18 years." It included
a face-to-face diagnostic interview with parents or carers
and a self-report survey of a subsample of 2967 adolescents
aged 11-17 years covering mental health problems, service
use, risky behaviours, and adversities. LSAC and YMM
were designed to be representative of the Australian
population. We used published population weights that
convert sample prevalence to population prevalence in all
our analyses.

We used data from LSAC (for children aged 0-15 years)
and YMM (for youth aged 16-17 years) to estimate the
number of people in our target population in SA. We based
cutoffs for psychological distress or dysfunction on diag-
nostic interview or psycho-logical screening methods
(panel 2).

We developed lists of adversities by cross-referencing
known infant, childhood, and adolescent risk factors

For the Longitudinal Study of
Australian Children see http://
www.growingupinaustralia.gov.au
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See Online for appendix

Panel 2: Criteria for ascertaining level of psychological distress
and dysfunction in infants, children, and adolescents

Infants to age 1 year
Kessler 6 (K6) for mothers: very high distress, K6 score =19;
high distress, K6 score of 14-18

Aged 2-3 years

Brief Infant Toddler Social Emotional Assessment (BITSEA):
very high distress, BITSEA score 240; high distress,

BITSEA score between =37 and <39

Aged 4-15 years

Strengths and Difficulties Questionnaire (SDQ): very high
distress, SDQ score =20; high distress, SDQ score
between =17 and <19

Aged 16-17 years

Diagnostic interview (mental illness diagnosis DISC-IV:
social phobia, separation anxiety, general anxiety disorder,
obsessive compulsive disorder, major depressive,
attention-deficit hyperactivity disorder, conduct disorder),
patterns of self-harm, suicide attempt: very high distress
defined by severe mental iliness diagnosis or suicide attempt
(ever), or four or more self-harm occasions; high distress
defined as moderate severity mental illness diagnosis

predictive of mental illness™ against variables from YMM
and LSAC.*" They included attributes such as parental
separation, parental mental illness, domestic violence,
and poverty. The full list and cutoff points are reported in
appendix B (sheets, Adversities by age and Adversity
definitions). We defined the presence of four or more
adversities for a child at a given age as high-level current
adversity exposure.

Statistical analysis

Drawing on the outcomes of the consultations (ie, the focus
groups and the meetings with the expert advisory groups),
we proposed and tested estimates of the time needed
(on average per patient) for each of the defined roles along
a care pathway. We expressed workforce estimates as mean
h per patient per year, recognising that some patients will
need more time and others less. These estimates were
critically reviewed—via a survey of clinicians—and we
modified them if a discrepancy emerged.

We calculated total competency requirement (h) for our
case-study region as the product of annual mean h per
person by role and the estimated population in need in
each age group. We converted this result to full-time
equivalent (FTE) staffing, assuming 1650 h available per
FTE—ie, 37-5 h per week, 44 weeks per year (52 weeks
minus 4 weeks of annual leave, 5 days sick leave, 5 days
professional development, and 10 days pubic holidays).

We did all calculations in Microsoft Excel version 15
(appendix B). Results are presented according to the
questions in Segal's needs-based workforce planning
model (panel 1).

Role of the funding source

The funder had no role in study design, data collection,
data analysis, data interpretation, or writing of the report.
Senior officers from the Department of Health SA (not
from the section providing funding support) were on the
project steering committee and contributed to study
design, had access to data, and contributed to data
interpretation. CT and AG were (at the time of this study)
Department of Health SA employees. The corresponding
author had full access to all data in the study and had final
responsibility for the decision to submit for publication.

Results

The case study region used was the multiethnic
Australian state of SA, with a population of 1730510,
of whom 368512 are children aged 0-17 years
(June 30, 2017). This regional choice reflects the state-
level jurisdictional responsibility for mental health and
SA-based project partners. The selected age range
included mothers in the perinatal period. A seamless
interface with youth and adult mental health services is
important, but youth (aged 18-25 years) were not
included in our target population.

Diagnosis was rejected as the primary classification
system. Clinicians argued that clinical management was
ascertained, primarily, by a combination of age,
complicating factors (largely, family-based adversity), and
clinical severity. Although clinicians will choose a
therapeutic approach to match a patient’s clinical
presentation, it does not mean diagnosis is useful for
workforce planning—eg, it is not necessary to know what
medication an adolescent might be prescribed to ascertain
that capability to prescribe is a required competency.
Therefore, the infant, child, adolescent, and family target
population was characterised by age group, severity, and
presence or not of multiple adversities. Severe mental
health presentations were defined by high-level
psychological distress with serious effects on multiple
areas of functioning (social, relational, occupational,
educational, self care, developmental, or a combination of
these; panel 2).

Multiple adversities were defined by the presence of
environmental exposures that place infants, children,
adolescents, and their families at risk of deteriorating

mental health and complicate the approach to
management. Pertinent adversities include relational
disturbances (ie, domestic violence, insecure or

disorganised attachment, poor parenting capacity, parental
separation), parental mental illness, and socioeconomic
disadvantage. Current exposure, or exposure within the
previous 12 months, to four or more measured adversities
was defined as high-level adversity exposure. The
combination of high psychological distress and multiple
adversity was termed complexity. The developmental
origins of mental illness mean that people with severe
mental illness are likely to experience multiple current
adversities, such that complexity will be the norm.*
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The target population can be represented by
considering the intersection between severity of
presentation and level of exposure to adversity (figure 2).
Community infant, child, adolescent, and family mental
health services could potentially cater to various
combinations of subpopulations A to E. Our target
population is defined by groups A, B, and C—ie, those
experiencing very high or extreme mental health
problems with (group A) or without (group C) multiple
family-based adversities, and those with at least high
levels of psychological distress and multiple current
adversities (group B). These three groups will align with
people warranting a tertiary-level response. Groups D
and E are less complex or less severe and are probably
suitable for treatment in primary or secondary care.

The prevalence of need for tertiary-level community
infant, child, adolescent, and family mental health
services in the SA population is reported in table 1, by age
group. Prevalence varies between 5-3% and 7-6% from
infancy to age 15 years, increasing to 16-3% by late
adolescence, reflecting the high prevalence of deliberate
self-harm and attempted suicide in the older age group
and consistent with the escalation in mental health
problems in mid-to-late adolescence.

From our document review and extensive consultations
with the clinical community and advisory and expert
panels, we ascertained that the best way to understand the
desirable workforce mix was through the patient journey.

For initial assessment and follow-up post referral, an
accessible, engaging, and clinically effective front-end
needs to be designed to engage highly distressed infants,
children, adolescents, and their families, establish
appropriate treatment options, and support treatment
initiation. Clinicians from the infant, child, adolescent,
and family mental health services team would take an
initial history, undertake clinical and risk assessments,
identify core issues and treatment options, and establish
an initial course of action (eg, external referral, intake into
community team, inpatient) and check follow-up.

With respect to ongoing clinical care (including vital
family support), a lead therapist would be allocated
from the infant, child, adolescent, and family mental
health services team. The discipline—eg, counselling,
occupational therapy, play therapy, psychology, social work,
speech pathology paediatrics, psychiatry, midwifery, or
mental health nursing—would be selected dependent on
core issues for that patient and team competency sets. The
lead therapist would undertake a comprehensive mental
health and psychosocial assessment, develop a care plan
with the patient or family and relevant care professionals,
deliver evidence-based therapy, coordinate the involvement
of specialists, participate in infant, child, adolescent,
and family mental health services team-based case
conferencing and decision making, provide outreach or act
as a visiting specialist to external agencies, collaborate with
or co-manage cases with external agencies (eg, child
protection, family support services, schools), and undertake

www.thelancet.com/public-health Vol 3 June 2018

Psychological distress or dysfunction Multiple current adversities

Very high or
extreme

Figure 2: The intersection of psychological distress and adversity exposure
Subpopulations are represented as A-E.

Population SA GroupA (%) GroupB (%) GroupC(%) Numberin
(June 30, 2017)* groupsA+B+C
(%)

Age group (years)t
0-1 41368 1.2% 2.7% 1.6% 2275 (5:5%)
2-3 41908 12% 12% 37% 2556 (6:1%)
4-5 42327 1.6% 13% 2.5% 2286 (5-4%)
6-7 41042 1.7% 1.6% 2:0% 2175 (5:3%)
8-9 41354 31% 2:5% 11% 2771 (67%)
10-11 40679 37% 27% 12% 3092 (7-6%)
12-13 39592 3:0% 2:3% 1.5% 2692 (6-8%)
14-15 39298 27% 2:0% 1.5% 2436 (6-2%)
16-17 40944 83% 1.9% 61% 6674 (16:3%)
0to <18 368512 26957 (7-3%)

Group A=very high levels of psychological distress plus four or more adversities. Group B=high levels of psychological
distress plus four or more adversities. Group C=very high or extreme levels of psychological distress, fewer than
four adversities. *Source: SA Department of Planning, Transport and Infrastructure. tFor example, 0-1 s birth to

age <2 years and 2-3 is age 2 years to age <4 years.

Table 1: Estimated prevalence of need for tertiary-level specialist community infant, child,

and adolescent mental health services, by age group, in South Australia, 2017

contingency and discharge planning. Therapists would
also be involved, in development, supervision, and training
of students, new clinicians, and peers.

Psychiatric care and oversight would entail a psychiatric
assessment for medication, hospitalisation, risk assess-
ment, accountability for clinical service functions and
clinical governance, supervision, and involvement in
team meetings. The psychiatrist would occasionally take
on the clinical lead therapist role.

Specialised skill sets would be provided as needed to
supplement standard clinical skills to better meet unique
patient needs—eg, speech and language difficulties,
parental drug and alcohol issues, or disturbed eating
behaviours (appendix A). Access to these competencies
within the infant, child, adolescent, and family mental
health services team would allow for more effective team-
based care, simplify access for patients, and improve
efficiency (less time to secure external referrals).

Intersectoral liaison, social support, active outreach,
and advocacy would be used to manage the high level of
adversity seen in infants, children, adolescents, and their
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families presenting to the mental health services team,
and help agencies to work more effectively with distressed
patients. Professionals working in these roles—eg, social
workers, youth workers, and family support workers—
would identify and facilitate access to core social and
economic support services such as housing, income
support, employment, justice, and child care and address
barriers to engaging in therapy (eg, child care, transport).
Although in theory this role might be achieved through
close relationships with family support agencies, such a
model is highly vulnerable to funding vagaries. If the
support service role is not incorporated into the model of
care and FTE and budget, there is a considerable risk of
non-provision or usurping therapeutic time of the lead
clinician, assuming these activities will be covered
through uncosted referrals.

The estimated mean time per patient over a 12-month
period—by core role—is used to estimate total annual
workforce, FTE staffing, and clinical cost. Initial
assessment and follow-up was allocated a mean of 3 h per
patient. For care management, the lead therapist was
allocated a mean of 27 h per patient per year, reflecting
fortnightly consultations of 1 h for 6 months followed by
monthly consultations of 1 h for 6 months, then for every
hour of direct clinical work, 30 min of indirect clinical
time (eg, case notes, phone calls). The allocation for
psychiatric care was a mean of 4 h for psychiatric

assessment and oversight per patient per year,
Initial Lead therapist Psychiatric Specialist Psychosocial
assessment (27 hper oversight skill sets support and
(3 hper patient (4 hper (12h outreach (12 h
patient) per year) patient per patient  per patient
peryear) per year) peryear)
Age group (years)t
0-1 6825 61425 9100 27300 27300
2-3 7668 69012 10224 30672 30672
4-5 6858 61722 9144 27432 27432
6-7 6525 58725 8700 26100 26100
8-9 8303 74807 11084 33252 33252
10-11 9276 83484 12368 37104 37104
12-13 8076 72684 10770 32304 32304
14-15 7308 65780 9750 29232 29232
16-17 20022 180172 26696 80088 80088
Total (age 0-17 years)
Clinical time (h) 80871 727839 107828 323484 323484
FTE (n people) 49 441 65 196 196
Cost (AUS million)+ 5.8 60-4 172 261 173
FTE=full-time equivalent position (total h/1650). *Defined as groups A, B, and Ciin figure 2. tFor example, 0-1 is birth
to age <2 years and 2-3 is age 2 years to age <4 years. fAssuming initial assessment delivered by allied health
professional (AHP) step 3 (annual salary AU$98 896), lead therapist delivered 90% by AHP step 4 (annual salary
$102305) and 10% by medical specialist (psychiatrist, paediatrician, neurologist) consultant step 4 (annual salary
$220930), psychiatric oversight and care by consultant step 4, and specialist skills delivered 90% by AHP step 3 and
10% consultant step 4. All salary estimates include 20% wage on-costs (eg, employer-funded superannuation
contributions, payroll tax, workers’ compensation premiums).
Table 2: Estimated clinical hours, FTE, and clinical cost, by broad role, to meet tertiary-level community
mental health needs of infants, children, and adolescents in our target population* in South Australia

e301

corresponding to 1 h for psychiatric assessment and 1 h
for communication with lead (other) therapists every
6 months. Specialist skill sets were allocated a mean of
12 h per year, comprising 1 h per month of specialist
input—eg, through a parenting programme, speech or
language assessment and therapy, family therapy, nutri-
tion counselling, or assistance with school adjustment.
The time allocated for socioeconomic support and active
outreach was a mean of 12 h per year, consisting of 1h per
month to support patient access to social and economic
services and including outreach into organisations.

Clinical hours were translated into FTE, dividing by
1650 h to account for leave and formal training. Further
adjustment to FTE estimates (upwards) for non-patient
administrative time or (downwards) to reflect actual
service utilisation by the target population has not been
attempted. Wage rates used in the cost estimates are
provided in table 2. The estimated annual FTE needed to
address the tertiary-level mental health needs of infants,
children, and adolescents (and their families) in SA is
947 people at a clinical cost of AU$126-8 million. This
value is equivalent to a mean cost of $4703 per child in the
target population.

By comparison with these estimates, in 2016-17, clinical
services delivered through community-based state-funded
CAMHS teams in SA cost $24 million, supporting a
clinical FTE of 160 people. For a region with an estimated
population of 365000 people aged 0-17 years, SA CAMHS
community teams saw 7603 unique patients in 2015-16,
representing 2-1% of people younger than 18 years. Our
needs analysis finds that our SA infant, child, adolescent,
and family mental health services team should be seeing
7-3% of young people (aged 0-17 years and their families).
Our modelled clinical FTE of 947 people is 5-5 times the
current clinical FTE of SA CAMHS and the modelled
budget of $127 million is 5- 3 times the current budget.

Private psychology and psychiatry services were
excluded from our estimate of current supply. The fee-for-
service practice model does not support multidisciplinary
family-based care and is suited to a less complex
patient population. Agencies delivering family support
programmes are also excluded; although working with
highly vulnerable populations, these agencies rarely offer
a therapeutic mental health service.

Discussion

Using a novel needs-based workforce model, we
estimated the size of the community mental health
workforce needed to deliver tertiary-level care to high-
needs infants, children, adolescents, and their families in
the Australian state of SA. Our findings indicate that FTE
staffing of approximately 947 people and a clinical budget
of $127 million is needed. These estimates are roughly
five times the existing service levels of SA CAMHS,
indicating high unmet need—an outcome consistent
with observations of untreated or undertreated child and
adolescent distress in the LSAC and other studies.”
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A strength of our approach is the generation of robust
workforce and budget estimates reflective of real-world
case complexity. Case complexity was a dominant theme
and an idea familiar to clinicians, who highlighted the
special challenges of treating children experiencing
psychological distress in the context of multiple family
adversities. For this reason, the model moves beyond the
so-called clinical problem to consider the competencies
needed to manage young people and families who
experience great adversity in addition to their
psychological distress.

The needs estimates were drawn from high-quality
datasets, using strict definitions of distress and adversity.
We have drawn extensively on consultation with clinicians
working in the sector in deriving and testing model
parameters. Our time allocations to the care pathway
were consistently (98% of the time) rated by clinicians,
managers, and researchers as either about right or too
low. All assumptions of our model are explicit. Uncertainty
in estimates of need and translation into workforce
estimates is inevitable. Our estimate of need is consistent
with the YMM estimate (5-6% of children aged 4-17 years
with a severe or moderate mental disorder),” after
adjusting for inclusion of attempted suicide or multiple
self-harm in our estimates of mental distress in young
people aged 16-17 years.

Although unmet need does not necessarily justify a
service response (societal resources are scarce relative to
potential needs and wants), when considered with
evidence of effective and cost-effective interventions to
address infant, child, and adolescent mental health
concerns, a response is warranted.”* The considerable
health, social, and economic costs across the life
course (and intergenerationally) of untreated child and
adolescent mental health problems reinforce the logic
of intervening.

Our findings have important training implications.
First, case complexity means that clinicians need
upskilling in therapies for working with highly
traumatised and chaotic families. Second, the inclusion of
additional competencies and roles in infant, child,
adolescent, and family mental health service teams—
eg, youth workers, family outreach workers, and speech
pathologists—will require access to additional mental
health training in these disciplines. Third, a considerable
expansion in the mental health workforce, with the
necessary competencies to work with highly traumatised
infants, children, adolescents and their families, will be
necessary. Our new infant, child, adolescent, and family
mental health service, operating as a Centre of Excellence,
would also provide training (and supervision) to mental
health workers and other people working with highly
vulnerable families, expanding the skill base in trauma-
informed service delivery and therapeutic trauma-based
care. This role might be taken on by a reinvented CAMHS
or a more academic-based group. A limitation of the
current modelling is its static nature. A dynamic model,
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incorporating changes in the prevalence of need over
time, as might result from improved access to services, is
a desirable next study phase. The model is concerned
solely with the clinical team. We have not modelled
infrastructure requirements or administrative and
management FTE. Creating a suitable therapeutic
environment is important but outside the scope of this
study.

The best service model for our infant, child, adolescent,
and family mental health service teams warrants careful
exploration. The great vulnerability of the patient
population identified in our needs analysis dictates a
highly responsive service (hours of working, ways of
working). This could mean extensive outreach and inter-
agency work locating skilled staff in other programmes
dealing with vulnerable families—eg, early childhood
centres or intensive family support programmes. A stand-
alone CAMHS team working from CAMHS offices during
a standard 0900 h to 1700 h Monday to Friday working
week, will not best meet patients’ needs.

Infants, children, adolescents, and their families
struggling with severe or complex mental health
disturbances deserve access to high-quality tertiary-level
community mental health services. This study represents,
as far as we know, the first application of needs-based
workforce modelling to estimate the workforce and
budget required to meet need, providing valuable policy-
relevant information.

The model we used is transparent and can be applied to
other regions, using the material in appendix B. In regions
with a higher prevalence of vulnerable populations or
higher wage-cost structures (typical of rural and remote
regions), use of regional or population-specific data
sources will be important (eg, the Longitudinal Study of
Indigenous Children* would be useful in regions with
more Indigenous children).

Our study provides evidence for expanding tertiary-
level infant, child, adolescent, and family mental health
services in SA. If this evidence is ignored and the serious
service underprovision continues, the intergenerational
patterns of profound disadvantage will continue, further
entrenching distressing and high-cost social problems of
child maltreatment, domestic violence, crime, disability,
long-term unemployment, and homelessness. Although
our modelling used data from SA, findings might have
relevance for other jurisdictions across Australia and
internationally.

Contributors

LS developed the research question and study design, was involved in
consultations with clinicians, chaired the steering group, had oversight
of data analysis, and contributed to data interpretation and writing of the
report. ML contributed to study design, was a steering group member,
and revised the report. CT and AG contributed to characterisation of the
patient population and the care pathway and service model description
and revised the report. SG did the data analysis to ascertain prevalence
estimates and revised the report. GF contributed to study design,
managed data collection from clinical teams and the expert panel,

had primary responsibility for analyses and developing the Excel-based
workforce model, and wrote the report.

e302



Articles

Declaration of interests
We declare no competing interests.

Acknowledgments

This research was funded by a National Health & Medical Research
Council (Australia) Partnership Grant (GNT1055351) with the
Department of Health South Australia. We acknowledge formal approval
of South Australia Child and Adolescent Mental Health Services
(CAMHS) to access budget and staffing data and to convene focus
groups with CAMHS clinical staff.

References

1

10

11

12

13

14

15

16

17

18

e303

Whiteford HA, Degenhardt L, Rehm J, et al. Global burden of disease
attributable to mental and substance use disorders: findings from the
Global Burden of Disease Study 2010. Lancet 2013; 382: 1575-86.
Vigo D, Thornicroft G, Atun R. Estimating the true global burden of
mental illness. Lancet Psychiatry 2016; 3: 171-78.

Bloom DE, Cafiero E, Jané-Llopis E, et al. The global economic burden
of noncommunicable diseases: PGDA working papers from Program
on the Global Demography of Aging. January, 2012. http://EconPapers.
repec.org/RePEc:gdm:wpaper:8712 (accessed Sept 12, 2017).

Furber G, Segal L, Leach M, et al. Preventing mental illness:

closing the evidence-practice gap through workforce and services
planning. BMC Health Serv Res 2015; 15: 283.

Slade T, Johnston A, Oakley Browne MA, Andrews G, Whiteford H.
2007 National Survey of Mental Health and Wellbeing: methods and
key findings. Aust N Z | Psychiatry 2009; 43: 594-605.

Australian Bureau of Statistics. 4364.0.55.001—National Health
Survey: first results, 2014-15. Dec 8, 2015. http://www.abs.gov.au/
ausstats/abs@.nsf/mf/4364.0.55.001 (accessed Sept 12, 2017).
Australian Institute of Health and Welfare. Mental Health Services
in Australia. https://mhsa.aihw.gov.au/background/prevalance/
(accessed Sept 12, 2017).

Pine DS, Fox NA. Childhood antecedents and risk for adult mental
disorders. Ann Rev Psychol 2015; 66: 459-85.

Shonkoff JP, Garner AS, Siegel BS, et al. The lifelong effects of early
childhood adversity and toxic stress. Pediatrics 2012; 129: e232—46.
Lawrence D, Hafekost ], Johnson SE, et al. Key findings from the
second Australian Child and Adolescent Survey of Mental Health
and Wellbeing. Aust N Z | Psychiatry 2016; 50: 876-86.

Guy S, Furber G, Segal L, et al. How many children in Australia are at
risk of adult mental illness? Aust N Z ] Psychiatry 2016; 50: 1146—60.
Skovgaard AM. Mental health problems and psychopathology in
infancy and early childhood: an epidemiological study.

Dan Med Bull 2010; 57: B4193.

Dougherty LR, Leppert KA, Merwin SM, Smith VC, Bufferd SJ,
Kushner MR. Advances and directions in preschool mental health
research. Child Dev Perspect 2015; 9: 14-19.

Twizeyemariya A, Guy S, Furber G, et al. Risks for mental illness in
Indigenous Australian children: a descriptive study demonstrating
high levels of vulnerability. Milbank Q 2017; 95: 319-57.

Australian Institute of Health and Welfare. Perinatal depression:
data from the 2010 Australian National Infant Feeding Survey.

July 3, 2012. https://www.aihw.gov.au/reports /primary-health-care/
perinatal-depression-data-from-the-2010-australia/contents/summary
(accessed March 9, 2017).

Fryers T, Brugha T. Childhood determinants of adult psychiatric
disorder. Clin Pract Epidemiol Ment Health 2013; 9: 1-50.

Gilbert R, Widom CS, Browne K, Fergusson D, Webb E, Janson S.
Burden and consequences of child maltreatment in high-income
countries. Lancet 2009; 373: 68-81.

Felitti V], Anda RF, Nordenberg D, et al. Relationship of childhood
abuse and household dysfunction to many of the leading causes of
death in adults: the Adverse Childhood Experiences (ACE) study.
Am | Prev Med 1998; 14: 245-58.

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Thabrew H, Henderson S, Hazell P, Moor S, Kowalenko N, Kenn F.
Is it time for child psychiatry to grow up? Aust N Z J Psychiatry 2017;
51: 971-73.

Gruner L. Review of South Australian child and adolescent mental
health services: women’s and children’s health network—final report.
November, 2014. http://www.sahealth.sa.gov.au/wps/wcm/connect/
8ce448004650b764ale5b57f932e4f92/CAMH S+Review+Report.pdf?
MOD=AJPERES&CACHEID=ROOTWORKSPACE-8ce448004650
b764ale5b57f932e4f92-129rgVo (accessed Sept 12, 2017).

Faulkner LR, Goldman CR. Estimating psychiatric manpower
requirements based on patients’ needs. Psychiatr Serv 1997;

48: 666-70.

Andrews G, the Tolkien II Team. Tolkien II: a needs-based, costed,
stepped-care model for mental health services—recommendations,
executive summaries, clinical pathways, treatment flowcharts,
costing structures. Sydney: World Health Organization,
Collaborating Centre for Classification in Mental Health, 2006.
Segal L, Dalziel K, Bolton T. A work force model to support the
adoption of best practice care in chronic diseases: a missing piece
in clinical guideline implementation. Implement Sci 2008; 3: 35.
Segal L, Leach MJ. An evidence-based health workforce model for
primary and community care. Implement Sci 2011; 6: 93.

NSW Ministry of Health. NSW Child and Adolescent Mental Health
Services: (CAMHS) competency framework. 2011. http://www.health.
nsw.gov.au/mentalhealth/programs/mh/Publications/camhs-nov1il.
pdf (accessed Sept 12, 2017).

Safety and Quality Partnership Standing Committee. National
practice standards for the mental health workforce 2013.
https://www.health.gov.au/internet/main/publishing.nsf/Content/
5D7909E82304E6D2CA257C430004E877/$ File/wkstd13.pdf
(accessed Sept 12, 2017).

Child and Adolescent Mental Health Service. Model of care:

‘Who we are and what we do’. 2016. http://www.wch.sa.gov.au/
services/az/divisions/mentalhealth/documents/CAMHS_Model
of_Care_Aug2016_FINAL_001.pdf (accessed Sept 12, 2017).
Australian Mental Health Outcomes and Classification Network.
Child and adolescent forum. http://www.amhocn.org/benchmarking/
child-and-adolescent-forum (accessed Sept 12, 2017).

Department of Planning, Transport and Infrastructure. SA
planning portal: population projections and demographics.
http://www.saplanningportal.sa.gov.au/population_projections_
and_demographics#population-projections-for-sa-and-statistical-
divisions-2011-2041 (accessed Sept 12, 2017).

Industrial Relations Commission, South Australia. South Australian
public sector wages parity enterprise agreement: salaried 2014.

Dec 4, 2014. http://publicsector.sa.gov.au/wp-content/uploads/
South-Australian-Public-Sector-Wages-Parity-Enterprise-Agreement-
Salaried-2014.pdf (accessed Sept 12, 2017).

Industrial Relations Commission, South Australia. SA Health
salaried medical officers enterprise agreement 2013. Nov 18, 2013.
http://publicsector.sa.gov.au/wp-content/uploads/SA-Health-
Salaried-Medical-Officers-Enterprise-Agreement-2013.pdf (accessed
Sept 12, 2017).

Segal L, Dalziel K, Papandrea K. Where to invest to reduce child
maltreatment: a decision framework and evidence from the
international literature. In: Taking Responsibility: a roadmap for
Queensland Child Protection. Brisbane: Queensland Child
Protection Commission of Inquiry, 2013: pp 619-41 (appendix F).
Tan JX, Fajardo MLR. Efficacy of multisystemic therapy in youths
aged 10-17 with severe antisocial behaviour and emotional disorders:
systematic review. London | Prim Care (Abingdon) 2017; 9: 95-103.
Furber G, Segal L, Amos ], Kasprzak A. Outcomes of therapy in
high risk mother-child dyads in which there is active maltreatment
and severely disturbed child behaviors.

J Infant Child Adoles Psychother 2013; 12: 84-99.

www.thelancet.com/public-health Vol 3 June 2018



	A needs-based workforce model to deliver tertiary-level community mental health care for distressed infants, children, and adolescents in South Australia: a mixed-methods study
	Introduction
	Methods
	Study design
	Procedures
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


