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Abstract
Objective. There is a paucity of research on the quality of evidence relating to primary careworkforcemodels. Thus, the

aim of the present study was to evaluate the quality of evidence on diabetes primary care workforce models in Australia.
Methods. The National Health and Medical Research Council of Australia’s (National Health and Medical Reseach

Council; 2000, 2001) frameworks for evaluating scientific evidence and economic evaluationswere used to assess the quality
of studies involving primary care workforce models for diabetes care involving Australian adults. A search of medical
databases (MEDLINE, AMED, RURAL, Australian Indigenous HealthInfoNet and The Cochrane Institute), journals for
diabetes care (DiabetesResearchandClinicalPractice,DiabetesCare,DiabeticMedicine,PopulationHealthManagement,
Rural andRemoteHealth,Australian Journal ofPrimaryHealth,PLoSMedicine,Medical Journal ofAustralia,BMCHealth
Services Research, BMC Public Health, BMC Family Practice) and Commonwealth and state government health websites
was undertaken to acquire Australian studies of diabetes workforce models published 2005–13. Various diabetes workforce
models were examined, including ‘one-stop shops’, pharmacy care, Aboriginal services and telephone-delivered interven-
tions.Thequalityof evidencewasevaluated against several criteria, including relevance and replication, strengthof evidence,
effect size, transferability and representativeness, and value for money.

Results. Of the14 studies found, four were randomised controlled trials and one was a systematic review (i.e. Level II
and I (best) evidence). Only three provided a replicable protocol or detailed intervention delivery. Eleven lacked a theoretical
framework. Twelve reported significant improvements in clinical (patient) outcomes, commonly HbA1c, cholesterol and
bloodpressure; only four reported changes in short- and long-termoutcomes (e.g. quality of life).Most studies used a small or
targeted population.Only two studies assessed both benefits and costs of their intervention comparedwith usual care and cost
effectiveness.

Conclusions. More rigorous studies of diabetesworkforcemodels are needed to determinewhether these interventions
improve patient outcomes and, if they do, represent value for money.

What is knownabout the topic? Althoughhealth systemswith strong primary care orientations have been associatedwith
enhanced access, equity and population health, the primary care workforce is facing several challenges. These include amal-
distribution of resources (supply side) and health outcomes (demand side), inconsistent support for teamwork care models,
and a lack of enhanced clinical inter-professional education and/or training opportunities. These challenges are exacerbated
by an ageing health workforce and general population, as well as a population that has increased prevalence of chronic
conditions andmulti-morbidity. Although several policy directions have been advocated to address these challenges, there is
a lack of high-quality evidence aboutwhich primary careworkforcemodels are best (andwhichmodels represent better value
for money than current practice) and what the health effects are for patients.
What does this paper add? This study demonstrated several strengths and weaknesses of Australian diabetes models of
care studies. In particular, onlyfiveof the 14 studies assessedwere designed in away that enabled them to achieve aLevel II or
I rating (and hence the ‘best’ level of evidence), based on the NHMRC’s (2000, 2001) frameworks for assessing scientific
evidence. Themajority of studies risked the introduction of bias and thusmay have incorrect conclusions. Only a few studies
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described clearly what the intervention and the comparator were and thus could be easily replicated. Only two studies
included cost-effectiveness studies of their interventions compared with usual care.
What are the implications for practitioners? Although there has been an increase in the number of primary care
workforce models implemented in Australia, there is a need for more rigorous research to assess whether these interventions
are effective in producing improved health outcomes and represent better value formoney than current practice. Researchers
and policymakers need tomake decisions based on high-quality evidence; it is not obviouswhat effect the evidence is having
on primary care workforce reform.
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Introduction

Although health systems with strong primary care orientations
have been associated with improved access, equity and popula-
tion health,1 the primary care workforce is currently facing
significant challenges. These include a mal-distribution of
resources (supply-side) and health outcomes (demand-side),
inconsistent support for teamwork care models and a lack of
enhanced clinical inter-professional education and/or training
opportunities. These challenges are exacerbated by an ageing
health workforce and an ageing general population that has
increased prevalence of chronic conditions andmulti-morbidity.2

Novel health workforce models have been advanced as a way
forward to address these challenges, and growing patient and
wider health system demands through new roles (e.g. nurse
practitioners), support roles (e.g. allied health assistants) which
may substitute for current forms of service delivery, or enhanced
roles (e.g. diabetes nurses). Approaches to improve the retention
of primary healthcare workers through organisational policies,
increase the efficiency of the current skills mix, or improve
productivity through linking pay to performance have also been
advanced. Although several policy directions have been advo-
cated, there is a lack of evidence about which primary care
workforce models are best and what the health effects are for
patients.3,4

The lack of evidence to support these new directions in
primary care is surprising, since it is widely acknowledged in

medicine (and public health) that evidence-based medicine is
essential to reduce the introduction of ineffective and expensive
medical treatments.5

In this paper, we draw on the National Health and Medical
Research Council (NHMRC: 2000, 2001) frameworks for asses-
sing the quality of scientific evidence (and economic evalua-
tions)6,7 to evaluate the quality of evidence on primary care
workforce models for diabetes care.

The NHMRC’s6,7 frameworks for evaluating the quality
of scientific evidence with examples from primary care
workforce models

Tomake a decision about whether to introduce a new care model
it is important to be familiar with the quality of the evidence
surrounding that model. In particular, whether the care model
(intervention) is likely to achieve the aims of the intended model
and whether it represents value for money.6

A set of criteria established by the NHMRC (2000, 2001) to
assess medical and public health research is used in this paper
to appraise diabetes primary care workforce models.6,7 These
criteria are summarised in Table 1. The first is whether the
study states clearly what health outcomes may be achieved by
the particular intervention, and whether these outcomes have
been measured in appropriate units. For example, whether the
new primary care model was intended to improve health out-
comes or save money but produce no worse health outcomes

Table 1. A framework for assessing the quality of evidence relating to primary care workforce models
Data from NHMRC;6,7 RCT, randomised controlled trial

Evidence Purpose

Relevant and replicable Did the study identify clinical outcomes that are appropriate and relevant?
Is the study design stated clearly enough so that it could be replicated?

Theoretical framework Is there a logical (scientific) reason why the primary care workforce model (intervention) will have the desired effect?
Strength of the evidence Is it a robust study design?

* Level I: Systematic reviews of RCTs
* Level II: A well-designed RCT
* Level III: Pseudo RCTs, comparative studies, case control studies, cohort studies
* Level IV: Evidence from case series such as pre- and post- studies
* Level V: Expert opinion

Size of the effect Did the P-value or confidence interval reasonably exclude chance?
Is the effect size clinically important?

Transferable and representative What are the benefits and harms (costs) of the intervention and the comparator? Do they differ between patient groups?
Is the study population representative of the population in which the primary care workforce model will be implemented?

Duration Is the effect sustained over a relevant time horizon?
Value for money Is the new primary care workforce model cost effective relative to standard care?
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(non-inferiority). Additionally, the study needs to have a reason-
able hypothesis and scientific explanation with evidence (and
perhaps a theoreticalmodel) underpinning it, information that can
be used to explain why the desired effect is expected from the
model.

The design of studies can vary markedly. The highest quality
of evidence, as classified by theNHMRC, comes from systematic
reviews of randomised controlled trials (RCTs; Level I). Sys-
tematic reviews determine whether a treatment effect can be
replicated and, by pooling the results of RCTs, provides a best
estimate of the magnitude of the effect.7 The second level of
evidence comes from a well-designed RCT, which has the
strength of minimising bias (Level II). Pseudo RCTs, compara-
tive studies, case control studies or cohort studies have the
potential to introduce bias and are ranked as Level III. Case series
(pre- and post-test studies) suffer from problems related to the
lack of randomisation (e.g. non-comparability of control and
treatment groups, different outcomemeasures for the two groups)
and are ranked as Level IV. The lowest level, now excluded by
the NHMRC, is expert opinion and consensus from expert
committees because these sources do not have a scientific basis
(Level V).

Although a studymay report a statistically significant effect, it
is important to ascertainwhether the effect is clinically important.
In relation to diabetes care, for example, we would want to know
what the cut-off was for scale weight loss to be regarded as
clinically important (i.e. losing how many kilograms would be
considered as clinically significant). In this case, it would also be
important to know whether the difference in this outcome was
sustained over time or became insignificant between the inter-
vention and control groups. Although studies may clearly state
what the benefits (health outcomes) are for patients, it is important
that they also state what the harms (costs) are for patients (and
funders). Information on relevant benefits and costs of interven-
tions are needed to undertake an overall (economic) evaluation.

As funding becomes increasingly scarce, due to governments
continuously running deficits (as they try to cope with an ageing
population) and external challenges (e.g. the Global Financial
Crisis, GFC), ensuring that only new healthcare models which
represent efficacy aswell as efficiency are implemented is crucial.

Methods
Assessing the quality of evidence relating to diabetes primary
care workforce models

An appraisal of primary care workforce models applied to
diabetes care in Australia published in peer reviewed and ‘grey’
literature between 2005 and 2013 was undertaken. Three main
areas were searched:

* key medical databases (MEDLINE, AMED, RURAL, Austra-
lian Indigenous HealthInfoNet and The Cochrane Institute)

* key academic peer review journals (Diabetes Research and
Clinical Practice, Diabetes Care, Diabetic Medicine, Popula-
tionHealthManagement,RuralandRemoteHealth,Australian
Journal of Primary Health, PLoS Medicine, Medical Journal
of Australia, BMC Health Services Research, BMC Public
Health, BMC Family Practice) relating to diabetes models of
care

* several key Australian (Commonwealth and state government)
healthwebsites (AustralianGovernmentDepartment ofHealth,
http://www.health.gov.au/; Australian Government Depart-
ment of Health and Ageing, http://www.yourhealth.gov.au/
internet/yourhealth/publishing.nsf/content/home;Government
ofWesternAustralia Department ofHealth, http://www.health.
wa.gov.au/home/; accessed 1 July 2014).

Key search termswere ‘primaryworkforce’, ‘workforcemodels’,
‘diabetes’, ‘care models’ and ‘Australia’.

The NHMRC’s6,7 frameworks for assessing evidence (see
Table 1) were applied to the studies we found involving primary
care workforce models designed to improve the health of adults
with diabetes. Of the 14 studies found, only five could be
classified as RCTs or systematic reviews and thus correspond to
the ‘best’ type of evidence (Level II or I). Nine studies constituted
‘evidence fromcase series’or ‘expert opinion’ (Level IVorV).Of
the higher-rated studies, one study incorporated an economic
evaluation (cost-effectiveness analysis) within the RCT,8 where-
as anotherwasa systematic review.9Note that the studybyGraves
et al.8 is rated II* rather than simply II because it not onlymeets the
NHMRC’s (2000)7 standard for Level II evidence (i.e. a properly
designed RCT) but it also includes an economic evaluation.

Results

All studies provided some information about study design and
expected outcomes; however, only three studies provided a
replicable protocol or detailed information about intervention
delivery.8,10,11 Thirteen studies lacked a theoretical framework.
Only four studies provided sufficient detail about the intervention
to enable replication.8,12–14 Only three studies clearly stated the
types of changes in health outcomes that equated to ‘clinically
important’ ones.8,10,15

Most studies identified, measured and valued the benefits of
their particular intervention; however, only three studies identi-
fied, measured and valued the related costs.8,16,17 Only two of
these studies had collected the type of data required to undertake
an economic evaluation and thus determine whether the inter-
vention represented value for money compared with the com-
parator (usual care).8,17

Table 2 is a summary of the 14 studies found. The quality of
each study was rated on the basis of the NHMRC’s (2000, 2001)
criteria for assessing evidence (see column 4). The diabetes
primary care workforce models are grouped under five headings:
one-stop shops, pharmacy models, Aboriginal services, tele-
phone delivered interventions and systematic reviews, which
characterise the models implemented. Of the 14 studies, 12
reported statistically significant improvements in several imme-
diate health outcomes (e.g. HbA1c) of patients with diabetes.
Only four studies assessed changes in both short- and long-term
health outcomes.8,10,16,17Most studies used either a small (cut-off
was n ~ 100) or very specific populations such as diabetic patients
in a rural community.

The ‘one-stop shop’ or coordinated diabetes treatment

Of the seven studies in this group, fivewere given a quality rating
of IVor IV*and twowere given a rating ofV.Thefirstfive studies
analysed clinical data from interventions,12,13,15,16,18,19 whereas
the last two studies (WA Department of Health20 and Foster
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et al.14)were primary care policy papers.14,20 Thefirstfive studies
provided a sufficient amount of information regarding health
outcomes (e.g. H1bA1c and quality of life) to conclude theywere
both appropriate and relevant. Only one (observational) study
also provided information about costs;16 however, this was
limited to the intervention only (as there was no control group)
and used to conduct a cost-impact analysis. All studies described
the state of existing evidence on the effectiveness of similar
interventions in different disease populations19 or research dem-
onstrating a link between their intervention and the desired effects
in diabetic patients. Only the Greater Green Triangle (GGT)
diabetes prevention project12,13 provided details about an earlier
implementation of their intervention (pilot). All studies reported
changes in clinical outcomes that were statistically significant for
patients in the intervention group. Foster et al.14 only reported
‘outcomes’ on hypothetical case studies, that is, no patients
actually experienced the incentives. The transferability of study
findings is questionable, because these studies relied on small
samples18,19 or specific populations (i.e. rural communities,
socioeconomically disadvantaged groups). Only one study pro-
jected the occurrence of health outcomes to several decades.16

Pharmacy diabetes care programs

Two studies of pharmacy diabetes care models were found. Both
studies were given a high-quality rating: Level II. They shared
many of the required criteria for a high rating, such as having a
well-definedprotocol for theRCT, enabling replication; reporting
that the observed improvements in clinical outcomeswere greater
(and statically significant) in the pharmaceutical care group than
in the control; and using a large sample. Clifford andDavis10 also
outlined the type of changes in health outcomes that could be seen
as ‘clinically important’ ones for diabetic patients. In addition to
assessing changes in immediate outcomes for patients, Clifford
and Davis10 estimated the long-term risk of first cardiovascular
disease (CVD) event in patients. Although Clifford and Davis10

noted the need for cost-effective programs in diabetes care,
neither they nor Krass et al.11 conducted an economic evaluation.

Aboriginal services

Three primary care workforce models for Aboriginal Australians
with type2diabeteswere found.Shephard21 andBattersby et al.22

weregivenaquality ratingof IV,whereasMcDermott andSegal17

were given a rating of II. All studies provided a generous amount
of information on their particular intervention. Health outcomes
were appropriate for addressing the aims of the respective studies.
Both immediate (e.g. HbA1c and blood pressure) and long-term
clinical outcomes (e.g. avoidable diabetes-related hospitalisa-
tions and quality of life) were considered. The studies of Shep-
hard21 andBattersby et al.22 are feasibility or acceptability studies
and hence report on outcomes relevant to implementation, such
as level of satisfaction assessed by patients and health workers.
McDermott and Segal17 conducted an economic evaluation of
enhanced coordinated care for patients with diabetes in remote
Australian Indigenous communities over a period of 6 years.
Shephard21 and Battersby et al.22 only assessed changes in
clinical outcomes for their patients at 12 months after the inter-
vention; they did not assess the cost effectiveness of their
intervention.
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Telephone delivered interventions

Onlyone telephonedelivered interventionwas found.8That study
is an economic evaluation of a telephone counselling intervention
designed to improve the level of physical activity and diet of
patients with type 2 diabetes or hypertension in a low socioeco-
nomic area of Queensland. The cost-effectiveness modelling
relied on data from a cluster-randomised trial comparing tele-
phone counselling with usual care (brief intervention) and exist-
ing practice (real control) collected between 2005 and 2007.
Health states were modelled for 10 years after recruitment.

Systematic reviews

Only one systematic review of international literature on chronic
disease management in primary care was found.9 Multidisciplin-
ary team and self-management support interventions (and adher-
ence to guidelines) were reported from January 1990 to February
2006 and found to have a significant effect on patients (clinical
outcomes). A total of 141 studies and 23 systematic reviewswere
examined. The study included objective disease control mea-
sures, such as patient and practitioner satisfaction and adherence
to guidelines.However, the reviewdoes not present a summary of
cost effectiveness. The main limitation of the study was that it
included a large number of models of care (e.g. organisational,
professional andfinancial interventions) using differentmeasures
(health outcomes), applied to different patient groups and health
conditions. To better assist decision makers, this review should
have pooled the results of outcomes for specific patients receiving
a well-defined intervention and reported on its relative effect and
cost effectiveness over a particular comparator.

Discussion

The 14 studies of diabetes primary care workforce models
appraised in this paper suggest there is an urgent need for more
rigorous research on this topic in Australia, especially in relation
to the cost effectiveness of new interventions. Only five studies
were designed in such a way as to achieve a Level II or I rating,
based on the NHMRC’s (2000, 2001) frameworks for assessing
scientific evidence. The majority of studies risked the introduc-
tion of bias andmayhavemade incorrect conclusions. Several the
diabetes primary care models were implemented in quite unique
populations (i.e. small, culturally or socioeconomically defined)
and hence it is difficult to say whether they (and the possible
benefits they describe) could be transferred to the (general)
population. Only a few studies described clearly what the inter-
vention and the comparator were and thus could be successfully
replicated. Only two studies assessed the cost effectiveness of
their intervention compared with (formal) usual care.8,17

The Commonwealth government is currently piloting new
approaches to diabetes management through general practice. It
has recognised that benefits can be derived from well-coordinat-
ed, integrated, multidisciplinary diabetes care teams and, for this
reason, in July 2011 the government committed $30.2million
over 3 to 4 years to a Coordinated Care for Diabetes Pilot in the
primary care setting.23 The pilot is testing a model of prepaid
funding for coordinated care of patients with diabetes in general
practice.24 With a superior study design it could generate vital
information about the relativemerits of the intervention in relation
to patient outcomes.

It is widely acknowledged that researchers and policymakers
need to make decisions based on high-quality evidence;25 how-
ever, it is not obvious what effect the evidence is having on
primary care workforce reform.

Conclusions

Although there has been an increase in the number of primary care
workforce models implemented in Australia, there is a need for
more rigorous research to assess: (1) whether these interventions
are effective in producing improved health outcomes; and
(2) whether they represent better value for money than current
practice.
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