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Abstract

Background Type 2 diabetes (T2D) is sub-optimally managed for many in Aotearoa New Zealand, and
disproportionately affects Maori and Pacific peoples. In February 2021, SGLT2i/GLP1RA agents were funded for use for
the first time with prioritisation for Maori, Pacific and those with cardiovascular and/or renal disease or risk (CVRD). This
study evaluates the impact of health system factors on initiation of SGLT2i/GLP1RA therapy.

Methods Primary care data was collected for patients with T2D aged 18-75 years from four primary care
organisations (302 general practices) in the Auckland / Waikato region of New Zealand (Feb 2021 - July 2022).
Initiation of SGLT2i/GLP1RA therapy was reviewed by patient (age, gender, ethnicity, CVRD status) and health system
variables (funding, provider type, staffing, patient numbers, rurality, after-hours access). Logistic regression was used
to estimate the odds ratio of a patient being dispensed SGLT2i/GLP1RA.

Results Of 57,743 patients with T2D, 22,331 were eligible for funded SGLT2i/GLP1RA access and 10,272 of those
(46.09%) were prescribed. Initiation of therapy was highest in Maori (50.8%) and Pacific (48.8%) patients (vs. 36:2—-40-7%
of other ethnic groups; P<0.001), but was comparable in those with and without CVRD (47-1% vs. 48:9%; P=0.2).
Prescribing was highest in practices with higher doctor/patient numbers, low-cost fees, Maori health providers and
clinics without after-hours access.

Conclusion Prioritised access for SGLT2i/GLP1RA appears to be associated with a reduced health equity gap for
Méori and Pacific patients with T2D in NZ, but work is required to improve prescribing for patients with CVRD.
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Introduction

Type 2 diabetes (T2D) is a significant chronic disease,
both in Aotearoa New Zealand (NZ) [1] and worldwide
[2]. Approximately 303,000 people in NZ are currently
affected [1], and rates continue to rise. Importantly, T2D
creates an inequitable burden on Maori and Pacific peo-
ples. Maori have a greater prevalence of T2D (8-6% versus
57%) [3] and a five-fold greater burden of diabetic com-
plications (97.1 vs. 17.5 per 100,000) [4], including a more
than six-fold greater prevalence of end-stage diabetic
renal disease than non-Maori. Of concern, the prevalence
of diabetes (10.8%) and the burden of diabetic complica-
tions are even greater for Pacific peoples than Maori [5].
Thus, Maori and Pacific peoples are over-represented in
those with T2D and co-morbid renal disease and/or car-
diovascular disease (CVD) or high CVD risk [6].

As well as having a direct impact on patients, T2D also
creates a large financial burden on the health system,
primarily through diabetes-induced cardiovascular dis-
ease (CVD) and renal disease [7]. Indeed, most patients
with T2D will die from CVD [8]. As such, T2D care has
been recognised as an integral component of healthcare
for NZ, and a key area for improvement in outcomes for
both Maori [3] and Pacific peoples [5].

In NZ, as elsewhere, T2D is managed predominantly
in primary care. Optimal T2D management is oriented
towards appropriate glycaemic control and CVD risk
management to prevent or slow the progression of T2D
and diabetes-induced CVD and renal disease [9, 10].
Disease management includes lifestyle changes [10], glu-
cose-lowering medications to reduce the glycated haemo-
globin (HbA1c) to less than 53 mmol/mol [7%], reducing
CVD and renal risk factors through smoking cessation,
managing hypertension and dyslipidaemia [10].

Following lifestyle management, glycaemic control to
target is typically achieved through a stepwise escalation
of medications [10, 11]. However, research suggests that
the use of medications is sub-optimal for many patients
with T2D in NZ, and that non-Maori/non-Pacific
(nMnP) peoples are generally more likely than Maori and
Pacific to be prescribed the appropriate medications [12,
13]. As such, as many as half of all patients (and up to
70% of Maori and Pacific) with T2D may not be meeting
clinical guideline recommendations for glycaemic and
CVD risk management [3].

NZ guidelines recommend metformin as the usual
first-line medication, with other glucose lowering thera-
pies added based on glycaemic control and comorbidi-
ties [10, 11]. For those with T2D and renal disease and/
or pre-existing CVD or estimated CVD risk above 15%,
sodium-glucose cotransporter 2 inhibitors (SGLT2i; e.g.
empagliflozin) and glucagon-like peptide-1 receptor ago-
nists (GLP1RA; e.g. dulaglutide) are also now recom-
mended, due to their ability to reduce the progression
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of CVD and renal disease independently of their effects
on glycaemic control. They typically lead to weight loss
and do not cause hypoglycaemia alone [14, 15]. How-
ever, whilst SGLT2i and GLP1RA have been used world-
wide for many years [16], they have only been funded in
NZ since February 2021. Further, only selected agents
are approved for funded use. Initially this included only
empagliflozin (From Feb 2021) and dulaglutide (from
Sept 2021) [17] though more recently (March 2023) lira-
glutide was also approved for funded use due to a global
supply issue with dulaglutide.

In an attempt to address the recognised inequities in
T2D outcomes in Maori/Pacific compared with nMnP,
the Pharmaceutical Management Agency of New Zea-
land (PHARMAC) approved the initial funding of empa-
gliflozin and dulaglutide (in 2021) via Special Authority
Criteria (SAC) which includes an ethnicity criterion [17].
In brief, this provides funded access for all Maori and
Pacific patients with an HbAlc of more than 53 mmol/
mol (7%), despite the use of other glucose-lowering ther-
apies, but restricts funding to nMnP patients with T2D
to only those with an HbAlc>53 mmol/mol (7%) and
established cardiovascular and/or renal disease or esti-
mated CVD risk above 15% using a validated risk calcu-
lator (CVRD). Importantly, PHARMAC only funds one
class of medication (SGLT2i or GLP1RA) and not co-
administration of both. However, patients may alternate
between medications without any loss of funded access,
and some may be in a position to self-fund the other class
of medication [17].

A recent review of the initial use of these agents in NZ
demonstrated that the inclusion of Maori and Pacific eth-
nicity in the SAC for SGLT2i and GLP1RA has decreased
the prescribing equity gap [18]. However, after 18-months
of these agents being funded, there still appear to be large
numbers of eligible patients not initiating therapy. Whilst
we acknowledge the importance of patient level factors
such as health literacy, social deprivation and cultural
factors on healthcare access [19] research does suggest
that the majority of New Zealanders are ‘highly satisfied’
with their healthcare access [20]. However, variation in
practice and general practitioner (GP) prescribing behav-
iour has previously been shown to be the largest driver
of inequity in diabetes prescribing in New Zealand [13],
and this is further complicated by the fact that primary
care operates under a number of different models of care
in NZ (including Maori health care providers, corporate-
owned, owner-operated and salaried GP practices as well
as very low-cost access (VLCA) practices) [21]. As such,
practice staffing, hours, patient fees and processes can
be highly variable. Prescribing behaviour is also strongly
influenced by government regulation, education and
experience of health professionals [22].



Chepulis et al. BMC Health Services Research (2025) 25:433

Currently, limited data is available on how health sys-
tem factors contribute to inequitable prescribing in T2D
in NZ, particularly regarding medications under special
authority criteria. Thus, this study aims to explore how
patient- and practice-level variables are associated with
the initiation of prescribing of SGLT2i and GLP1RA
across all ethnicities, including particularly in Maori and
Pacific peoples.

Methods

Study design

This sub-study was part of a larger project to assess the
impact of health system factors on inequity in prescribing
for T2D in primary care. Ethics approval was provided by
the New Zealand Health and Disability Ethics Committee
(ref: 19/CEN/8).

Data sources
Primary care data were sourced directly from four large
Primary Healthcare Organisations (PHOs) across the
Auckland and Waikato regions, covering an enrolled
population of approximately 1 million patients. Data was
extracted and provided for patients aged 18-75 years
who had a diagnosis of T2D (read code C10) recorded
in their primary care record as of February 01 2021. The
final dataset comprised 57,743 individual patients with
T2D across 302 different general practice clinics. This
included 11,675 Maori, 10,414 Pacific, 10,940 Asian,
23,280 European, 925 MELAA (Middle Eastern / Latin
American / African) and 509 classified as ‘Others.
Extracted patient level data included ethnicity, gender
(male, female, other), age (at Feb 01 2021) and depriva-
tion quintile (NZDEP18; provided by the Ministry of
Health) as well as all laboratory results (Aug 01 2019 to
Feb 01 2021) and prescribing records (Feb 01 2021 — July
31 2022). Ethnicity was coded as Level 1 data as recorded
in the primary care dataset, with prioritisation of Maori
(first) and Pacific (second) to manage multiple ethnici-
ties where reported (each patient was then only recorded
with one ethnicity for analysis). Practice level information
included whether they were a VLCA practice (Yes/No),
practice size (number of patients with T2D and number
of patients eligible for SGLT2i/GLP1RA), after-hours
status (Yes = clinic hours after 5:30 pm or on weekends),
rurality of practice (Rural versus Urban) and whether
they were a recognised Maori health provider — this
information was collated from the Ministry of Health and
by checking the websites of all practices or organisations
to check for Maori ownership and/or governance. Data
on the number of doctors employed within each practice
during the study period was also collected directly from
the PHO and/or from the clinic websites. This was cat-
egorised as 1-4, 6-9, 10-14 and >15 doctors. However,
we were unable to collect any information about their
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hours worked or full-time equivalents (i.e. part-time ver-
sus full time) and hence were unable to calculate doctor/
patient ratios. Similarly, data were unavailable for other
types of prescribers within these practices (i.e. number
of nurse prescribers, nurse practitioners or pharmacist
prescribers).

Patients were deemed to be eligible for SGLT2i/
GLP1RA if they were clinically indicated according to the
SAC [17] at Feb 01 2021. Funded access requires a diag-
nosis of T2D, an HbAlc>53 mmol/mol despite regular
use of at least one glucose-lowering therapy for at least
three months and any of the following: (i) Maori or
Pacific ethnicity, (ii) pre-existing CVD (defined as prior
CVD event, congestive heart failure or familial hypercho-
lesterolaemia), (iii) 5-year CVD disease risk of > 15%, (iv)
renal disease (eGFR <60 mL/min/1.73m? and/or urinary
albumin: creatine ratio > 3 mg/mmol in two out of three
samples OR v) high lifetime risk of CVRD due to an early
diagnosis (taken here to be <25 years). Laboratory mea-
sures included all those recorded in the 18 months prior
to Feb 01 2021.

All eligible patients were then grouped as those with
CVRD, without CVRD or with unknown CVRD status.
As funding in NZ is currently limited to either empa-
gliflozin or dulaglutide and not combined use, these were
reviewed collectively.

Analysis

Initially, the T2D cohort eligible for SGLT2i/GLP1RA
was characterised for those who were eligible to receive
SGLT2i/GLP1RA by patient variables (gender, age group,
ethnicity, CVRD status, diabetes medication use) and
then by practice variables (PHO, VLCA status, practice
size, rurality, after hours clinic availaibility [Y/N], Maori
Health Provider [Y/N]). Initiation of SGLT2i/GLP1RA
(having one or more prescriptions) during the next
18-month post-funding period (Feb 2021 - July 2022) was
similarly described.

The mean time to first prescription and the percent of
patients prescribed were calculated overall (at the prac-
tice level), and the proportion of practices with a lower
or higher mean time to first prescription was compared.
To determine if specific health system factors were asso-
ciated with increased rates of prescribing, we reviewed
the proportion of practices that prescribed to >75% of all
patients who were eligible for SGLT2i/GLP1RA.

For SGLT2i/GLP1RA eligible patients, a multivariate
logistic regression was used to estimate the effects (odds
ratios) of patient level variables on the likelihood of pre-
scription of SGLT2i/GLP1RA, adjusting for gender, age
group, ethnicity, HbAlc, CVRD status, social deprivation
score, metformin prescription, insultion prescription and
other glycaemic prescriptions. To examine the effects
of practice level effects, the study unit was individual
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practices. A second separate multivariate logistic regres-
sion was used to estimate the effects of VCLA, rural-
ity, and whether the clincs were after hours clincs and/
or Maori Health Providers on the proportion of eligible
patients who were prescribed SGLT2i/GLP1RA.

Results

A total of 22,391 patients with T2D who were eligible for
SGLT2i/GLP1RA funding based on the SAC were iden-
tified. After excluding those who had been using these
medications unfunded prior to Feb 2021 (n = 60), the final
study cohort consisted of 22,331 patients (38-7% of all
T2D patients within the dataset). The characteristics of
this group are given in Tables 1 and 2. Multivariate logis-
tic regression with adjustment for various patient (age,
gender, ethnicity, social deprivation, HbAlc and medica-
tion use) and practice variables (rurality, VLCA, number
of eligible patients, Maori health provider, after hours
clinic and PHO) is given in Table 3.

Patient-level variables

Approximately half of those eligible for SGLT2i/GLP1RA
(10,272; 46.0%) initiated therapy within the 18 months
following funding approval. This included 47.1% of those
with CVRD and 48.9% without CVRD. The mean age at
the time of first prescription was 57-4+11-0 years and
was higher in those who had CVRD versus those who did
not (59-1+10-5 vs. 52-6 + 10-0; P<0-01).

Eligible patients initiating therapy were more likely
to be Maori or Pacific (in both those with and without
CVRD), aged 45-54 years and to have an HbAlc>64
mmol/mol (Table 1). The mean HbAlc for those initiat-
ing therapy was 76-1+18-1 mmol/mol (9-1 + 3-8%) which
is comparable to the overall eligible cohort (72:9+18-0
mmol/mol [8-8+3-8%]) but higher than the full cohort
of patients with T2D (61-5+18-5). After adjustment for
other patient factors, higher prescribing persisted for
Maori (OR 1-50, 95% CI: 1-43 — 1-69; P<0-001) and Pacific
OR 138, 95% CI: 1-19-1:43; P<0.001) when compared
to European but not other ethnic groups, as well as for
individuals with higher HbAlc levels (OR 1.02; P<0-001;
Table 3). The proportion of patients prescribed empa-
gliflozin and dulaglutide was also higher in men com-
pared to women, and in those with increased social
deprivation (Table 1), even after adjustment for other fac-
tors (Table 3).

Despite prioritised access for those with CVRD, there
was no significant difference in the proportion of eligible
patients who initiated therapy with (47-1%) or without
CVRD (48-9%), although commencement of therapy was
more likely in patients who had an HbA1lc above 64 mol/
mol and/or were already receiving metformin, insulin
and/or other glucose-lowering therapies (Tables 1 and 2).
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Practice-level variables

The impact of practice level factors on the proportion of
eligible patients prescribed SGLT2i/GLP1RA is shown
in Table 2. The proportions of eligible patients (All,
with and without CVRD) who were prescribed SGLT2i/
GLP1RA significantly increased as the number of eligible
and ‘all T2D’ patients in each practice increased, but this
increase in prescribing was not seen with the increase in
doctors on staff.

Similarly, the overall initiation of therapy with SGLT2i/
GLP1RA was significantly higher in VLCA practices (47-1
vs. 44.1; P=0-003 vs. non VLCA) and in Maori health
providers (49-9% vs. 45-6%; P=0-002, Table 2) and, these
differences persisted in multivariate analysis (Table 3).
The proportion of patients initiating therapy did not dif-
fer based on whether practices were based in an urban or
rural location, though therapy was less likely to be initi-
ated in patients enrolled with clinics that offered after-
hours access (OR 0-83, 95% CI: 0-78-0-87; P<0-001;
Table 3).

Initiation of SGLT2i/GLP1RA therapy was also shown
to vary considerably between general practices. Across
practices, the proportion of eligible patients prescribed
SGLT2i/GLP1RA ranged from 100 to 8.33%, and the
mean time to first SGLT2i/GLP1RA prescriptions across
all practices was 208 + 144 days (Fig. 1). Of those prac-
tices with 100% of eligible patients prescribed SGLT2i/
GLPIRA (n=49), the majority (47 practices; 96-0%),
had fewer than 150 eligible patients with T2D enrolled
in their practice, were non-VLCA (36 practices, 73-5%),
urban (41 practices, 83-7%) and not a Maori Health pro-
vider (46 practices, 93-9%). Approximately half of the 302
(53:9%) practices had a mean time to SGLT2i/GLP1RA
prescription greater than the mean of 208 days. Overall,
practices were quicker to prescribe for Maori (207 + 147
days), Pacific (205 + 142 days), MELAA (209+ 148 days)
and Others (200 + 148 days) than for European (214 + 146
days) and Asian (214 + 141 days) ethnic groups (P<0.05).
Seven practices had not commenced SGLT2i/GLPIRA
therapy in any of the patients for whom it was clinically
indicated. While one had 49 eligible patients, the remain-
ing six practices had only 1 or 2 patients.

The majority of health system factors did not appear
to impact on higher prescribing rates per practice. The
proportion of practices that prescribed to >75% of eli-
gible patients was comparable for rural vs. urban (45-5%
vs. 37-2%; P=0-297), VLCA ([yes] 32-7% vs. [no] 40-6%;
P=0-174) and Maori Health Provider ([yes] 37-5% vs.
[no] 38:2%; P=0-946). However, significantly fewer clin-
ics with after-hours access reached a prescribing rate of
>75% of eligible patients (26-8% vs. 45-5% of practices
without after hours; P=0-016). None of the 11 practices
with >300 eligible patients had prescribed to >75% of
patients, though 39-5% and 34-6% of those with 0-149
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Table 3 Unadjusted odds ratios for prescribing rates and adjusted odds ratios (including 95% confidence intervals) from multivariate
logistic regression for eligible patients initiating SGLT2i/GLP1RA therapy by demographic/patient and practice level variables during

the 18-month study period following approval of funding

Characteristic Unadjusted OR Adjusted OR Adjusted OR 95% ClI Adjusted OR p-value
Patient variables (Baseline)
Male (Female) 1.09 1.12 (1.06,1.19) <0.001
Age_Group (> 54 years)
18-24 0.20 0.27 (0.19,0.37) <0.001
25-34 067 0.64 (0.54,0.75) <0.001
35-44 1.03 092 (0.83,1.02) 011
45-54 1.36 1.19 (1.10,1.28) <0.001
Ethnicity (European)
Maori 1.50 1.55 (1.43,1.69) <0.001
Pacific 1.38 1.31 (1.19,1.43) <0.001
Asian 0.96 0.87 (0.79,0.96) 0.005
MELAA 0.82 0.81 (0.59,1.08) 0.16
Others 1.55 141 (0.97,2.04) 0.07
HbA1c N/A 1.02 (1.017, 1.020) <0.001
CVRD Status (No CVRD)
CVRD 1.02 1.04 (0.85,1.14) 0.35
Unknown CVRD 0.65 0.69 (0.61,0.77) <0.001
Metformin prescribed (No) 2.60 255 (2.36,2.76) <0.001
Insulin prescribed (No) 145 1.59 (1.49,1.69) <0.001
Other glycaemics prescribed (No) 2.03 1.67 (1.57,1.77) <0.001
Deprivation (Quintile 1)
Quintile 2 1.02 0.93 (0.84,1.04) 0.20
Quintile 3 1.18 098 (0.88,1.09) 0.66
Quintile 4 1.13 0.90 (0.81,1.01) 0.08
Quintile 5 1.22 0.89 (0.80,0.99) 0.04
Practice VARIABLES (Baseline)
VLCA (Non VLCA) - 1.14 (1.08,1.21) <0.001
GCH2018 Urban (Rural) - 1.14 (1.05,1.23) 0.002
After Hours Clinics (No) - 0.83 (0.78,0.87) <0.001
Maori Health Provider (No) - 1.21 (1.09, 1.35) <0.001

and 150-299 eligible patients, respectively, reached this
target (P<0.05).

The proportion of practices that had a mean time to
first prescription of less than the overall practice aver-
age of 208 days was also comparable for rural vs. urban
([yes] 47-7% vs. [no] 41.5%; P=0-458), VLCA ([yes] 40-6%
vs. [no] 43-6%; P=0.610), Maori Health Provider ([yes]
33:3% vs. [no] 42.9%; P=0-362) and after-hours access
([yes] 40-0% vs. [no] 44-4%; P = 0-466). Further, no specific
health system factors correlated with increased rates of
prescribing (>50%) of eligible patients with CVRD (all
p>0.05).

Discussion

Our study aimed to identify the patient and practice-
level variables that are associated with the initiation of
SGLT2i/GLP1RA prescribing among individuals with
T2D. Overall, our results showed that nearly half of eli-
gible individuals with T2D were prescribed SGLT2i/
GLP1RA under SAC in the 18-months following funded

availability. Whilst initiation of new medications will
always be dependent on the rate of patient engagement
with healthcare, our study shows that approximately
17-8% of all patients with T2D were prescribed these
medications, which is 3—4 times higher than the rate of
use reported in international studies [23, 24]. Impor-
tantly, these agents were prescribed to nearly a third of all
Maori and Pacific patients with T2D, which has helped
reduce inequity in prescribing overall.

Despite the overall uptake of SGLT2i/GLP1RA agents
being comparatively high in NZ it is concerning that we
did not see a significantly higher proportion of patients
with CVRD intitating therapy given that they are most
likely to receive the greatest benefit from these agents.
Ideally all patients with CVRD should be considered for
a SGLT2i and/or GLP1RA [25], yet the use of SAC and
the strong messaging around ethnic prioritisation for
access for Maori and Pacific people may have diluted the
fact that these agents should be also be prioritised for
all patients with CVRD, regardless of ethnicity. Further,
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the need for an HbAlc of more than 53 mmol/mol (7%)
to access the funded agents may be a barrier given that
many patients have lower HbA1lc levels only because of
the use of alternative glucose-lowering therapies. Indeed,
there has been some discussion about whether clinicians
need to ‘deprescribe patients’ in order to achieve an eligi-
ble HbA1lc value, though this comes with its own issues,
including the risk that highly vulnerable people may be
‘lost’ during this process. Clearly there is a need to ensure
that patients with CVRD of all ethnicities are provided
with the opportunities to access these agents, and addi-
tional pathways to improve SGLT2i/GLP1RA prescribing
are still needed.

Regardless, it is encouraging to see that SGLT2i/
GLP1RA agents were prescribed to more than half of all
Maori and Pacific with CVRD, particularly given these
groups are more likely to experience worse T2D out-
comes as well as faster progression of comorbidities and
lower life expectancy [26]. These results suggest that the
funding model used by PHARMAC in NZ does appear
to be supporting a move towards more equitable health
outcomes for T2D in this country. However, significantly
more work is required to ensure that other barriers to
healthcare access are also addressed for these under-
served and high-risk populations [27].

Further, we note that 908 patients in our study did not
have their CVRD status recorded. The majority of these
patients were Maori and Pacific (so were able to access
these agents via the ethnicity criterion without the need
for CVRD information), though it is concerning that
the importance of this information may be overlooked.
CVRD is an essential part of overall management as well
as a criterion for patients of other ethnicities to access
these medications under the current funding criteria.
Care should be taken to ensure that patients have their
CVRD status assessed annually, and that medication
records are updated and complete to maximise access to
all eligible medications. Clinician education may also be
required to ensure optimal uptake of these (and other)
medications. A recent study here in NZ suggested that
some clinicians have been reluctant to prescribe these
new agents [26], often as a result of reduced confidence
with T2D management and prescribing. To optimise
care for all T2D patients in NZ, free clinical education/
training programs have been provided annually since
2021 [28, 29], though the efficacy and translation of this
education program to improved practice are yet to be
measured.

Despite socioeconomic status being a known influ-
encing factor for CVRD risk individuals with T2D [30],
our results show that higher deprivation positively asso-
ciated with higher SGLT2i/GLP1RA prescribing rates.
This agrees with a UK study that patients living in higher
deprivation had a higher probability of initiating SGLT2i/
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GLPI1RA therapy [31] though contrasts with studies
from Denmark [32] and Australia [33] that showed lower
rates of prescribing in those living with social depriva-
tion. However, in line with these findings about socio-
economic status, our study also showed that patients
enrolled with a VLCA practice had higher rates of pre-
scribing than those at a non VLCA practice (i.e. a full
fee-paying practice). Whilst VLCA practices are often
working with limited resources, these results do suggest
that healthcare access and prescribing can be improved
by reducing barriers such as clinic fees [34]. However,
despite targeted funding and interventions, more work
is clearly required to ensure that patients living in lower
socioeconomic areas (including a disproportionate num-
ber of Maori [40% vs. 15% European), are all able to equi-
tably access healthcare and relevant medications [35].
This may include facilitating greater access to culturally-
appropriate Maori and Pacific healthcare providers given
that patients enrolled with Maori healthcare clinics had
higher SGLT2i/GLP1RA prescribing rates, though the
role of Pacific providers has not been evaluated in this
study and should be explored further.

Similarly, the impact of after-hours clinics should
also be explored further. Our study shows that patients
enrolled with a clinic offering these after-clinic hours
had fewer SGLT2i/GLP1RA prescriptions, despite the
fact that previous studies have reported the challenges
of needing to access care during ‘usual working hours’
[36]. We hypothesize that the lower rates of prescribing
seen in these clinics with after-hours services may be due
to more urgent care doctors staffing the clinics rather
than general practitioners, with patients possibly access-
ing care as casual users rather than for ongoing diabetes
management. In line with this, our study also indicated
that large practices with more than 15 doctors generally
had lower rates of SGLT2i/GLP1RA prescribing. Collec-
tively, these findings reinforce the idea that ongoing rela-
tionships between patients and clinicians are essential to
ensure that T2D care and management are optimised [28,
37], particularly as Maori are more likely than non-Maori
to use after hour clinics (42.5% vs. 15.1%) [38]. Unfortu-
nately, however, we do note that our study was unable
to record staff hours worked (FTE), and thus we were
unable to report on the impact of staff to patient ratios
which are highly likely to be an important contributor to
quality of diabetes care.

Not surprisingly, rates of SGLT2i/GLP1RA prescrib-
ing generally increased with patient age, and this appears
to be due to an increased likelihood of CVRD. However,
lower rates of prescribing are then seen in those aged
more than 55 years, despite their increased risk of car-
diovascular events and renal failure. Some older patients
in NZ may have fewer clinical visits, particularly if they
live alone [39], though a lack of clinician knowledge
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about the benefits and appropriate use of new medication
alongside polypharmacy and complex medical histories
have been identified as barriers to medication initiation
among older populations [40]. Concern about patient
safety in a population with a higher risk of experienc-
ing adverse drug reactions may also be a barrier to pre-
scribing SGLT2i/GLP1RA in older individuals, though
studies have reported that SGLT2i/GLP1RA prescribing
increases as positive effects in health outcomes are clini-
cally observed in similar groups [41].

Whilst our study is large, comprising more than 57,000
patients with T2D we do note the following limitations.
First, our study has no data on practice staff hours worked
or full-time equivalents, nor the number of nurses pre-
scribers, practitioners, pharmacists within each of these
practices. We acknowledge that these are critical compo-
nents when considering the impact of practice-level vari-
ables on any outcome, yet they are challenging to record
in across multiple practices. Further, we did not have data
on whether individual clinicians or practices had access
to and/or were using reports or dashboards to indicate
who is eligible for SGLT2i/GLP1RA medication. Practice
and patient dashboards are becoming increasingly com-
mon and knowledge on the use of these systems would
be highly beneficial in future studies to better understand
how health system variables are impacting on prescrib-
ing outcomes. We suggest that these details should all be
included in future study design to support optimal analy-
ses and interpretation of findings.

Secondly, we have no visilibty of whether the prac-
tices or PHOs had any specific interventions in place to
support / optimise prescribing of these new agents dur-
ing our study, though our inclusion of clinical leads (as
authors) from several of the PHOs reported on this paper
have helped to mitigate this. Secondly, whilst we have
explored prescribing in those with and without CVRD,
we did not have appropriate data to be able explore the
rates of prescribing in those with specific CVD events,
nor in those with established CVD versus those with
high CVD risk. This ideally needs to be explored further,
including how this might differ in different ethnic groups.

Third, we note that there are limitations in the patient
variables in our dataset. For example, data analyses
were restricted to those aged at least 18 years, though
it is likely that there are also younger patients accessing
these medications. Indeed, the cohort of patients aged
18-24 years had the lowest rate of eligible patients pre-
scribed SGLT2i/GLP1RA and the use of these medica-
tions (including barriers to prescribing in this group)
need to be explored further. There is also a lack of rel-
evant patient-level information such as co-morbidites,
health literacy and cultural beliefs. These are also likely to
impact the rate of initiation of new medications, along-
side the patients frequency of healthcare engagement.
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Fourth, our dataset does not contain information on
patient duration of diabetes as this is not well recorded in
primary care records, the ‘date of diagnosis’ often incor-
rectly being cited as the date the patient enrolled with
the practice. Lastly, our dataset was restricted to a time
period when only the two agents (dulaglutide and empa-
gliflozin) were available. More recently, this has changed
to include additional agents, (e.g liraglutide) and a small
cohort of patients are accessing at least two agents at the
same time. Clearly aditional studies into the use of equi-
table and timely prescribing of diabetes medications are
warranted. Studies are also required to explore the cost
impact of SGLT2i/GLP1RA use in a NZ context (e.g. does
their use in patients with CVRD reduce hospitalisation
rates), the tolerability of these medications given their
known advere event profiles and whether the use of SAC
for prioritised access for Maori and Pacific patients has
also led to enhanced prescribing of other medications as
well.

Abbreviations
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CVRD Cardiovascular and/or renal disease
GLPTRA  Glucagon-like peptide-1 agonists

PHO Primary healthcare organisation

SGLT2i Sodium-glucose cotransporter 2 inhibitors
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