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Aims: To systematically identify and describe models of injectable therapy initiation for people with type
2 diabetes mellitus (T2DM) in primary care.
Methods: Eight electronic databases and the grey literature were searched. Studies examining models of

injectable therapy initiation for adults with T2DM in primary care settings were included.
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Results: Successful models included: 1) Nurse-led one-to-one approach; 2) Nurse-led group sessions; and
3) Providing education to GPs and nurses.

Conclusions: Few robust studies were found. Studied models were mainly in general practices, with lim-
ited evidence documented about starting people with T2DM on an injectable in the home setting.

© 2017 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Type 2 diabetes mellitus (T2DM) affects approximately one mil-
lion Australians [18] and 422 million people worldwide [33]. Sub-
optimal glycaemic management is associated with an increased
risk of developing diabetes-related complications and increased
longer-term health costs. Across the population of people with
type 2 diabetes, a 1% reduction in HbA1lc over a five year period
would result in reductions in the cumulative incidence of end-
stage kidney disease by 40%, in amputations by 20%, in advanced
eye disease by 42% and in myocardial infarction by 15% [29]. Opti-
mal glycaemic management, that is established early and main-
tained throughout the disease duration, is essential for delaying
and preventing long-term complications [7,23,36,28].

Insulin is effective in optimising glycaemic levels, and the
timely use of insulin for treatment of people with T2DM is clearly
supported by American and European guidelines [21]. Despite this,
the initiation of insulin is often delayed due to various client, Gen-
eral Practitioner (GP), or system level barriers. Patient barriers can
include a fear of injections, negative perceptions of insulin, social
stigma, lifestyle adaptations, restrictions required by insulin use
and the fear of side effects and complications from use [14,4]. GP
barriers can include a physician’s lack of familiarity with insulin,
time constraints, a lack of confidence in initiation, lack of resources
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(including having practice nurses), and clinical inertia [26,30,25],
amongst others. Barriers associated with the health system have
been infrequently reported, but are also important and have been
shown to contribute to the delay in insulin initiation in primary
care [2].

In Australia, almost two-thirds of all people with T2DM have
their insulin therapy initiated by a specialist rather than in primary
care; with GPs initiating an injectable therapy for less than 20% of
cases [3]. This is despite the 2016-2018 “General practice manage-
ment of type 2 diabetes” clinical practice guidelines [37] providing
clear protocols for the initiation and titration of injectable thera-
pies in the primary care setting. Insulin initiation by specialists is
also common in international settings. For example it has been
shown that Diabetes Specialist Nurses (DSNs) mostly in secondary
care, rather than practice nurses in primary care, initiate injectable
therapy [6]. This can lead to delays in insulin initiation due to lim-
ited availability of specialist resources. A move to manage people
with T2DM in primary care rather than secondary care has the
potential to result in increases in insulin commencement [6],
reductions in the use of more costly secondary care [12], and pos-
itive impacts on long-term outcomes for people with T2DM if it
meant that insulin was started earlier [15].

For insulin initiation and titration to become successfully
adopted in primary care (including general practice, community
settings and domiciliary settings), there is a need for making
changes in service delivery to improve diabetes management. In
particular, a model of care is required that is feasible, practical
and sustainable in practice. This systematic review aims to identify
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and assess current models of initiating injectable therapy for peo-
ple with T2DM in primary care that are present in the literature. In
doing so, the characteristics of these models and successful attri-
butes can be described and reported on. Through this, an under-
standing of current practices for initiating injectable therapy in
primary care can be gained, whether these practices are working,
and whether any gaps in knowledge need to be addressed.

Method
Search strategy

A comprehensive search of the literature was conducted and
included the retrieval of electronic documents and hand searching
of reference lists for relevant articles. The databases that were
searched included Medline, CINAHL, ProQuest, PubMed, Web of
Science, and Cochrane Central register of Controlled Trials (CEN-
TRAL). The key words used were: insulin initiation, diabetes inject-
able therapy initiation, insulin stabilisation, insulin titration,
insulin administration and dosage, and injections subcutaneous.
Searches were limited from 2000 to 2016, to capture the recent lit-
erature relevant to current clinical practice. The first author
screened and assessed all titles and abstracts for inclusion, while
the second author also assessed the identified articles. Any discrep-
ancies in assessment were resolved through discussion with all
authors. The reference lists of included studies were also searched
for additional articles.

Inclusion criteria

For the study selection criteria, the review was restricted to
English-language studies focusing on adults with T2DM, aged
18 years and older, for whom injectable therapy for T2DM (i.e. insu-
lins or GLP-1 mimetics/agonists) had been recommended. The
review included randomised-controlled trials (RCT), quasi-RCT,
uncontrolled evaluations, cross-sectional studies and qualitative
research in order to gain a more complete picture of the models
of injectable initiation being used. Papers excluded from the review
were: studies focusing on secondary care, abstracts alone, articles
that lacked sufficient information about study design, methods of
analysis and findings to be able to provide adequate assessment,
conceptual/methodological or advocacy papers and review articles.

Data extraction and risk of bias

Two reviewers worked independently to extract data relevant
to the review and assess the risk of bias of the studies. Data extrac-
tion forms were developed prior to the review. Information on the
study purpose, setting, method, participants, sample size and main
findings were extracted. Any discrepancies on data extraction and
assessment of risk of bias were resolved via discussion. Two check-
lists developed by Kmet et al. [24]| were used to assess the risk of
bias for both quantitative (observational studies, cross sectional,
and descriptive) and qualitative articles included in the review.
These checklists addressed a range of characteristics, including
study design, measures, methodology, analysis, and reporting.
The risk of bias for randomised control trials (RCTs) was assessed
using the Cochrane Collaboration Criteria [5].

Data synthesis and analysis

Given the heterogeneity of the studies included, and as the sys-
tematic review aimed to identify and describe current models of
initiating injectable therapy for people with T2DM, the data syn-
thesis is largely descriptive. The findings are presented according

to the strategies identified for initiating injectable therapy for peo-
ple with T2DM.

Results
Search results

An initial search strategy retrieved 6455 articles which fitted
the inclusion criteria. After eliminating duplicates and screening
titles for relevance, 118 abstracts remained for assessment. Of
the 118 abstracts reviewed, 10 met all of the eligibility criteria
for the systematic review. Fig. 1 shows the selection and reviewing
process in greater detail.

A total of 10 articles were included in this review, of which 9
were quantitative studies and one was a qualitative study. Table 1
displays the study summaries and methodology quality.

Study characteristics

The study characteristics are discussed separately for quantita-
tive studies and the qualitative study.

Quantitative study

Three of the studies were cross-sectional and self-report (2, 4,
and 8), three were Randomised Controlled Trials (RCT) (1, 7, and
10) and three were longitudinal observational studies (3, 6 and
9). Sample size ranges from 20 to 20,493 participants. Response
rates ranged from 11% to 95%, with one study not providing a
response rate (10) because the study used purposive sampling.
The outcomes assessed in the included quantitative studies varied
widely, from changes in HbA1c levels with new models of care, to
healthcare professionals’ satisfaction with the models. Four of the
studies were conducted in the United Kingdom (UK) (2, 3, 4, and
8), one in Australia (1), one each in New Zealand (6), France (9),
and Canada (7) and one across four countries (Finland, Sweden,
UK and Netherlands) (10). Four of the studies were conducted in
general practices (1, 3, 4, and 9), one in both a general practice
and using a national register of diabetes care staff (2), one in both
general practices and community pharmacies (7), and two that did
not specify a setting (8 and 10). Three studies involved people with
T2DM (6, 9, and 10), two studies mentioned the involvement of
healthcare professionals generally (4 and 8), two studies involved
General Practitioners (GPs), Practice Nurses (PNs), Diabetes Spe-
cialist Nurses (DSNs) and patients with T2DM (1, 3), one study
involved DSNs and PNs (2), and one involved GPs, community
pharmacists and people with T2DM (7).

Qualitative study

The qualitative study (5) was conducted in a general practice in
Australia with both GPs and patients with T2DM. A purposive sam-
pling method was used and the data collected included interviews
(24 healthcare professionals and patients) and focus groups (10
patients). A thematic analysis of the data was performed, however
the study publication did not state a theoretical framework.

Narrative synthesis: initiation of injectable therapy for T2DM
strategies

Injectable therapy initiation can be successfully managed in primary
care

The majority of the studies demonstrated that injectable ther-
apy initiation for people with T2DM can be successfully managed
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in primary care following the implementation of a model of care, or
an education program to GPs and nurses (1, 3, 5 and 9). GPs and
nurses reported feeling more confident to initiate and titrate insu-
lin with education and support (4, 8), however the one study that
objectively measured insulin prescribing rates following a program
of specialist support showed no difference in insulin prescribing
rates between intervention and control physicians (7).

GP and/or PNs working with support from specialists

Three models identified in this review included GPs and PNs
working together with support from specialists (e.g. DSN, endocri-
nologist or pharmacist; 1, 5 and 7). In two of these models, health-
care professionals successfully initiated insulin in an effective
manner measured by self-report (5) or reductions in HbAlc and
increased time in target glucose range (1). The third model -
assessed via RCT (7) - involved an intervention with two-tiered
support as follows: 1) provision of active support by a CDE to
GPs for two months and passive support for 10 months and; 2) a
community retail pharmacist option for the GP for referral to initi-
ate insulin. This intervention did not result in an enhancement of
insulin initiation, as measured by objective insulin-prescribing
rates, however (7). Two studies (1 and 5) involved the GP and PN
working together in an enhanced role and being mentored by a
Clinical Diabetes Educator (CDE) nurse and endocrinologist if
required.

Nurse-led models of initiating injectable therapy
Four studies included nurse-led models of initiating injectable

therapy for people with T2DM (1, 3, 5 and 6). In two studies
(1 and 5) the GPs and PNs worked together, with the GPs

identifying and making recommendations for starting insulin,
while the PNs led care provision by starting the patient on an
injectable therapy and having discussions about general diabetes
management and education. In one study (3) an experienced DSN
supported PNs to undertake their first insulin initiations, until
PNs were confident to perform this role. In another study (6)
education and initiation of injectable therapy was successfully
provided by a nurse using both individual and group sessions.

Group initiation of injectable therapy

Two studies (6 and 10) involved the initiation of injectable ther-
apy for people with T2DM in a group setting. One study (6) found
an improvement in HbA1c levels over a 12-month period following
the group initiation, and the other study found no differences in
glycaemic management levels and treatment satisfaction between
those who had insulin initiated individually and those who had
received support to commence insulin in a group setting.

Insulin initiation training programs to GPs and PNs

Six of the identified studies involved training for GPs and/or PNs
to initiate injectable therapy for people with T2DM. Training
involved insulin types, delivery devices, insulin regimes, injection
techniques through interactive workshops. Amount of training
ranged from three hours (5) to two full days (4). In three studies,
training was provided to both GPs and PNs (1, 3, 5) which resulted
in reductions in HbA1c levels (1 and 3), increased time in a target
glucose range (1 and 3). Greater engagement with GPs and PNs was
also reported as a result of healthcare provider training programs
(5 and 8).
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other sources
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Records after duplicates removed
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Fig. 1. Flow diagram showing the process of study selection to be included in the review.



Table 1

Study summaries and methodology quality.

Author Purpose Setting Method Participants Sample size (response Outcome measures Main findings

rate)

Blackberry  To evaluate the impact of a new model of General RCT Patients with 92 (50%) SF-36v2 e GP and PN team, with appropriate
et al. [2] care for insulin initiation in primary care, practices, T2DM ADDQoL T2DM patient selection and special-
(1) that features GPs and PNs working in an  Victoria, User Evaluation survey ist team support, can initiate insulin

expanded role with CDE-RN support Australia HbA1c levels effectively in a timely, safe and effec-
tive manner
e Highly significant reductions in
HbA1lc and increased time in CGM
target glucose range

Coates etal. To describe insulin initiation practices National Cross- DSNs and PNs 1245 DSNs and PNs Survey collecting data on job title, e DSNs rather than PNs initiate inject-

[6](2) across the United Kingdom (UK) and register of sectional (37.7%) industry (primary or secondary care), able therapy for people with T2DM,
identify factors influencing current diabetes starting individuals on insulin, insulin with PNs only recently starting to
practice care staff regimens, insulin products, devices used initiate
and general in insulin administration, starting dose, e Most nurses relied on clinical experi-
practices, experience, qualifications ence rather than doctors’ instruction
UK to determine initial starting dose
e Injectable therapy initiation is
mostly occurring in secondary care
for people with T2DM

Dale et al. To evaluate the impact of the initiation of ~General Longitudinal Healthcare 94 HCPs (71.2%) and - Eight time points of data on HbA1c, e The mean HbA1c reduced from 9.6%,
[91(3) insulin on glycaemic control and weight  Practices, observational  professionals data on 835 patients weight, insulin regime, oral at baseline to 7.9%, and at six

gain in patients with poorly controlled UK (HCPs) hypoglycaemic therapy. months’ initiation

T2DM, registered with practices that - Details on adverse events e HCPs reported confidence in initiat-

volunteered to participate in an insulin ing insulin

initiation training programme HCPs perceived a high level of
acceptability to patients

e Attending an insulin initiation train-

ing programme may prepare pri-
mary HCPs to initiate insulin
therapy for patients with poorly con-
trolled T2DM

Downey To describe how practices successfully General Cross- HCPs 20 (95%) Survey rating satisfaction with the The educational model was perceived
[13] (4) adapted a module to help people with Practices, sectional course well and there was demand for the

T2DM to start insulin therapy and UK evaluation course
provide educational workshops for their
staff
Furler et al. To develop a model of care for insulin General Qualitative GPS, PNs and 24 HCPS and patients  Exploring how GPs and PNs participated e The model of care supported integra-
[17](5) initiation to be part of routine diabetes practices, evaluation patients with (response rate not and engaged with a new model of care tion of the technical work of insulin
care in Australian general practice. To Victoria, T2DM applicable) for initiating injectable therapy initiation within ongoing generalist
evaluate the model for feasibility of Australia GP care
integration within e Ensuring peer support for patients
routine general practice care and issues of clinical accountability
and flexibility, managing time and
resources were highlighted as
important

Greenslade  To describe a hybrid educational model  Referrals Longitudinal Patients with 24 (49%) Weight, BMI, HbA1c measured at three, e This model of insulin education is
et al. for commencing insulin and to describe  from observational T2 DM six and 12 months therefore as effective as traditional
[15] (6)  patient characteristics and metabolic primary and 1:1 education, yet has the potential

changes before and during the first year  secondary to utilise less overall educator time

on insulin for a group of 50 patients care, New e By one year, HbAlc had fallen from

undertaking the educational program Zealand 9.8% to 7.8% and there was an associ-
ated 2.7 kg weight gain.

Harris et al.  To determine the effectiveness of an Family RCT Family physicians, 151 physicians (11%)  Physician’s insulin prescribing rate, the e This model offering family physi-
[20] (7)  insulin initiation strategy utilising physician community response rate), 107 number of insulin starts per 12-month cians the option to utilize commu-

diabetes specialist and community retail clinics and pharmacists, community intervention of insulin-eligible patients, nity retail pharmacists for insulin

(continued on next page)
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Table 1 (continued)

Author Purpose Setting Method Participants Sample size (response Outcome measures Main findings
rate)
pharmacy support to increase family community people with T2DM  pharmacists (no HbAlc, fasting plasma glucose, OAD initiation with back-up support by a
physician insulin prescribing rates pharmacies response rate prescription and score, insulin specialist team did not result in a
across provided), 11380 prescription and dosage, proportion of significant improvement in insulin
Canada patient data (49.6%) patients at HbA1c target, and proportion prescribing behaviour
of patients with intensification of e There was no evidence to support a
diabetes management change in strategy for initiating
insulin therapy in T2DM in family
practice by providing an external
expert support structure
Shepherd Describes a course development for Three Cross- Course was 165 participants in Survey to determine whether an insulin e The insulin initiation course has
et al. insulin initiation, attendance and unspecified  sectional delivered by local  training, 80 practice initiation course had changed practice of been successfully incorporated into
[35] (8)  evaluation, over a 34-month period locations in  evaluation diabetes teams responded to healthcare professionals and whether diabetes education, throughout the
South West professionals and survey (37.5%) people with T2DM were subsequently South West Peninsula, UK
UK educational started on insulin e Seventy-three percent of practices,
experts to who had participated in the training
healthcare and had returned their survey post-
professionals training, indicated that they have
changed their practices as a result
of the training
Verges To explore insulin initiation strategies General Longitudinal,  Physicians (GP & 678 (36%) Prescribing decisions of dose, injection e To initiate insulin, most physicians
et al. and outcomes for patients using insulin ~ Practices, observational  Specialists)/ frequency, maintenance or removal of introduce a basal analogue insulin
[38,39] plus oral anti-diabetes drugs. France Patients with OAD, glycaemic control, weight, while maintaining patients’ existing
9) T2DM treatment satisfaction oral anti-diabetes medication
e Insulin initiation can be successfully
managed in both primary and sec-
ondary care
Yki- To compare initiation of insulin People with  RCT People with T2DM 121 (63:58) - no Glycaemic control, hypoglycaemia, e The same nurse led both group and
Jarvinen  individually and in groups with respect ~ T2DM in response rate insulin dose, body weight, treatment individual sessions using the same
et al. to change in HbA1c and several other Finland, provided satisfaction and time spent of patient education program
[40] (10) parameters in T2DM patients. Sweden, education Similar glycaemic control and treat-
UK, and ment satisfaction was achieved by
the initiating insulin in groups and
Netherlands individually

Starting insulin in groups takes one-
half as much time as individual
initiation
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Injectable therapy initiation models mainly occur in general practices

Eight of the studies investigated models of injectable therapy
initiation that involved general practice settings (1-7, and 9).
Two studies did not specify where the injectable therapy initiation
was occurring (8 and 10).

Risk of bias within studies
For the purpose of our review, we included qualitative, cross
sectional, longitudinal observational, and RCT study designs. For

the qualitative study, criteria on the Qualsyst that were not met

Table 2
Risk of bias for cross-sectional design, observational and descriptive studies.

59

were: 1) a thorough description of the data collection methods
(e.g. no discussion about data saturation); and 2) mention of reflex-
ivity (e.g. the influence of the researcher on the study results). For
the cross sectional studies, the rigour of methodology was compro-
mised by a low response rate or lack of information about the
response rate, and a lack of a clear description about subject
groups’ selection and characteristics hence limiting the ability to
generalise findings. For longitudinal observational studies the
study validity was compromised by a lack of detail regarding the
control of confounding variables [19]. The risk of bias for cross-
sectional design, observational and descriptive studies are reported
in table two. The risk of bias for the qualitative study is reported in

Question or Design evident Method of subject selection or

Subject characteristics Outcome measure(s) well defined Sample size

objective and appropriate source of information/input or input variables/ and robust to measurement/ appropriate?
sufficiently to answer study variables is described and information sufficiently misclassification bias? Means of
described? question? appropriate. described? assessment reported?
Coates et al. ++ ++ ++ ++ ++ ++
[6]
Dale et al. [8]  ++ ++ + + ++ ++
Downey [13] + - + - + ++
Greenslade + + + - ++ ++
etal. [17]
Shepherd ++ ++ + - - -
et al. [35]
Verges et al. ++ ++ ++ ++ ++ ++
[38,39]
Analysis described and ~ Some estimate of variance is reported for the Controlled for Results reported in Do the results support the
appropriate? main results/outcomes? confounding? sufficient detail? conclusions?
Coates et al. ++ + + ++ ++
(6]
Dale et al. [8] - ++ n/a + +
Downey [13] - n/a n/a - +
Greenslade ++ - n/a - +
etal [17]
Shepherd - - n/a - -
et al. [35]
Verges et al. ++ ++ + ++ ++
[38,39]

Note: Yes (++); Partial (+); No (-); Not applicable (n/a).
Criteria adapted from Kmet et al. [24].

Table 3
Risk of bias for the qualitative study.

Objective Design evident and appropriate to  Context for the
clearly answer study question? study is clear?
described?

Connection to a theoretical
framework/wider body of knowledge?

Sampling strategy described,
relevant and justified?

Furler et al. ++ ++ +

[16]

Data collection methods clearly
described and systematic?

Data analysis clearly described,
complete and systematic?

++ ++

Use of verification procedure(s) to Conclusions Reflexivity of
establish credibility of the study? supported by the the account?
results?

Furler et al. ++ +

[16]

++ ++ ++

Note: Yes (++); Partial (+); No (-); Not applicable (n/a).
Criteria adapted from Kmet et al. [24].

Table 4
Risk of bias for Randomised Control Trials.

Author Selection bias Performance bias Detection bias Attrition bias
Random sequence generation Allocation concealment

[2] Unclear Unclear Unclear Low Low

[20] Low Low Unclear Low Low

[40] High Low Unclear Low Low

Criteria adapted from Clarke and Oxman [5].
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table three and the risk of bias for RCTs are reported in table four
(Tables 2-4).

Discussion

This systematic review explored existing models for the initia-
tion of injectable therapy for people with T2DM in primary care,
through the examination of both quantitative and qualitative stud-
ies. A range of models were identified, with successful elements of
such models summarised to allow for the initiation of injectable
therapy in primary care settings to be more readily and frequently
adopted.

The studies included in this review have provided some evi-
dence that the initiation of injectable therapy can be successfully
managed in primary care (e.g. [2,9,16]. Strategies identified in
the literature to assist people with T2DM to commence on an
injectable therapy have included the provision of training pro-
grams to nurses and GPs (e.g. [2,9,34]) and introducing nurse-led
models of care (e.g. [16,17]) with specialist support available. Edu-
cation programs for the initiation of injectable therapies have
shown to also boost the confidence of GPs and nurses in undertak-
ing this task [9]. In addition, having specialist support, such as a
CDE or endocrinologist, available to nurses and GPs can assist with
the timely, safe and effective initiation of injectable therapy [2].
Initiating injectable therapy in the primary care setting using
nurse-led models of care with specialist support available was
shown to be effective in both qualitative and quantitative studies
[9,2,16].

In line with the findings of this systematic review, the literature
has shown that training provided to health professionals can result
in large changes in professional practice, not just for diabetes care
management [27]. Abramczyk et al. [1] suggest that training for
nurses who are involved in diabetes care is essential to support
diabetes prevention and diagnosis, and to help in the treatment
and care processes when managing a person with diabetes. The lit-
erature has also shown the effectiveness of nurse-led models of
care in other disease areas. For example, a study that compared
the effectiveness of a nurse-led hypertension clinic with conven-
tional community care in general practice for the management of
uncontrolled hypertension in patients with T2DM found that
compared with conventional care, this type of model is more
effective [11].

Nonetheless, it is evident through this systematic review that
studies investigating strategies for the initiation of injectable ther-
apy for people with T2DM in primary care are few, with only ten
studies in total identified. This is despite the need for more insulin
initiation to occur in primary care to ease the burden on secondary
care, reduce the amount of time that people spend with sub-
optimal blood glucose levels, and reduce the risk of long term com-
plications developing [6,31]. In addition, the quality of the majority
of identified publications was relatively poor, with little evidence
of planning for a rigorous program evaluation in newly imple-
mented programs, with the exception of Blackberry et al. [2] and
Furler et al. [16]. This resulted in high risks of bias across the
remaining programs and relatively low generalisability, or oppor-
tunity to replicate findings.

The majority of the research conducted in the area has also
focused on general practice settings, with no study investigating
insulin initiation in other areas of primary care, such as in the
home environment. Home nurses play a pivotal role in assisting
with the management of diabetes and therefore may be well
placed to help with the initiation of injectable therapies and pro-
vide the education and care needed [10]. Working in the home
environment provides rich information on what interventions
may be more effective, as health providers can ascertain the world

within which their patients live [32]. Despite the obvious potential
for such a model, no research has formally evaluated the initiation
of injectable therapy in the home setting by home nurses or dia-
betes educators [22]. With the growing older population and
advances in telehealth, the usefulness and success of this type of
home-based model clearly warrants further investigation.

In conclusion, the reviewed studies show that initiating inject-
able therapy can successfully occur in primary care by providing
education and specialist support to GPs and nurses, but such
strategies have not consistently led to positive changes in insulin
prescribing patterns. Overall however, studies that evaluate mod-
els of injectable therapy initiation in primary care are few, and
have been of average quality. High quality studies with method-
ological rigour in the evaluation of models of care for T2DM are
needed in order to make specific recommendations for the uptake
of these models. There is an urgent need to reform current prac-
tices for the timely initiation of insulin, which can reduce risks of
developing diabetes-related complications and reduce longer-
term health costs. This systematic review of the literature has
demonstrated that current studies trialling and evaluating alter-
nate models of care are not sufficient in quantity or quality to ade-
quately inform practice, with more research of high rigour in this
area being necessary.
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