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Abstract 

Aims To characterise the nature of acute stroke services provided by District Health 
Boards (DHBs) in New Zealand. 

Methods An audit of all 21 DHBs was carried out in 2009 via an online survey 
examining the structural and process elements of acute stroke service provision. A 
clinical audit involving a retrospective review of consecutive admitted stroke patients 
is reported separately.  

Results The organisational survey found that most patients (82%) are admitted to 
hospitals in the 13 large and medium DHBs. Only 8 DHBs had stroke units and 5 of 
the large and medium DHBs did not have stroke units. On audit day, only 39% of all 
New Zealand patients were being managed in a stroke unit, compared with 51% of all 
Australian patients. Even in the 8 DHBs with stroke units, only 64% of patients were 
actually being managed in the stroke unit on the day of the audit. New Zealand 
compared favourably with Australia in aspects of TIA management and in access to 
brain imaging.  

Conclusion There is significant regional variation in the provision of organised stroke 
care and the level of stroke unit care is low by international standards. This audit 
provides a benchmark against which to compare future changes in the delivery of 
stroke care.  

Stroke is the third most common cause of death after heart disease and all cancers 
combined, and is the major cause of long term adult disability. There were 
approximately 6000 first ever and 2000 recurrent strokes in New Zealand in 2009. 
Ninety percent of people with stroke are admitted to hospital.1  

The annual lifetime costs of stroke to New Zealand is estimated to be $450 million.2 
The Diabetes and Cardiovascular Disease Quality Improvement Plan 2008 (QIP) 
identified improvement of stroke services as a healthcare priority.3 However, there 
was little information on the provision of stroke services, hampering evaluation and 
benchmarking of DHB service provision. In 2009, the Ministry of Health contracted 
the Stroke Foundation of New Zealand (SFNZ) to undertake an audit of all DHBs and 
we present here the results.4  

Methods 

The 2009 National Acute Stroke Services Audit (2009 Audit) was an initiative of the SFNZ and was 
carried out in collaboration with the Australian National Stroke Foundation (NSF). The audit 
determined the resources available to support the delivery of evidence-based care and examined 
conformance of clinical practice with evidence-based best practice recommendations.  

Audit questions were developed by the Australian National Advisory Committee, on which there were 
New Zealand representatives, and question terminology was revised to reflect the New Zealand 
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situation. The audit was comprised of two parts: an organisational survey of structural and process 
elements of acute stroke care service provision; and a clinical audit involving retrospective review, via 
patient record, of up to 40 consecutive stroke patients admitted, treated and discharged from acute care 
in individual DHBs. The results of the clinical audit will be reported separately.  

All 21 DHBs were contacted inviting them to participate in the audit. All 21 DHBs participated in the 
organisational component of the audit and 20 participated in the audit of acute stroke care delivery. A 
stroke unit was defined as a discrete ward, or beds within a ward, with a dedicated specialised multi-
disciplinary team (MDT) and could include acute stroke units that discharge patients to a rehabilitation 
service, or an integrated acute and rehabilitation unit.  

An audit team was established within each DHB and consisted of medical, nursing, and allied health 
professionals. An hour of on-line training was provided via teleconference, by the NSF National audit 
program manager and project officer. Responses could only be recorded where there was documented 
evidence for process of care indicators. Data was entered online by the person carrying out the audit.  

DHBs were split into three groups on the basis of population served and the predicted number of stroke 
admissions per year. These groups were: Large, with a population catchment >200,000 people, 
Medium with a population of 120,000–200,000 and Small with a population of <120,000. Data from 
DHBs with more than one acute hospital was aggregated and reported for the whole DHB. The audit 
was conducted in Australia at the same time and was identical with the exception that audits were 
carried out in individual hospitals and not DHBs with the results reported by hospital size.  

DHB data sets were de-identified and analysed using PASW Statistics Version 18.0. Organisation data 
from DHBs was aggregated to provide national estimates with results divided into DHB category 
(large, medium or small) and stroke unit status. The median (50th percentile) and interquartile (25th 
percentile) ranges were reported for continuous data. Data collection was carried out from April to 
August 2009 

Results 

There were 7 large, 6 medium and 8 small DHBs (Table 1). There were 6194 stroke 
patients admitted in the 12 months prior to the audit and 176 patients in hospital on 
the day of the audit. Eight of 21 DHBs had stroke units; 5 acute and 3 integrated 
stroke units. The 8 stroke units were in 5 of 7 large, and 3 of 6 medium DHBs and 
none of the small DHBs. On the day of the audit, 39% of all New Zealand patients 
and 51% of all Australian patients were within a stroke unit.  

 

Table 1. DHB and stroke unit characteristics 
 

Variables Total N Large Medium Small SU No SU 

Number of DHBs 21 7 6 8 8 13 

Stroke admissions 6194 3862 1347 985 3493 2701 

DHB stroke 
admissions* 

258 500 256 100 401 116 

DHBs with stroke unit 8 5 3 0 8 – 

Stroke unit beds* 11 
(5–15) 

12 
(10–15) 

6 
(5–10) 

– 
– 

11 
(5–15) 

– 
– 

Stroke inpatients on 
audit day 

176 121 36 19 107 69 

Patients in a stroke unit 
on audit day 

68 (39%) 54 (45%) 14 (39%) 0 (0%) 68 (64%) 0 (0%) 

*Median; SU: Stroke unit; Large: population catchment > 200,000; Medium : population catchment of 120,000–
200,000; Small: population catchment of <120,000. 
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Stroke patients were first admitted to medical assessment units or directly into stroke 
units in large DHBs, and general medical wards or stroke units in medium DHBs 
(Table 2).  

 

Table 2. Admission ward, transient ischaemic attack (TIA) services and 

thrombolysis 
 

Total Large Medium Small SU No SU Variables  

(N=21) (N=7) (N=6) (N=8) (N=8) (N=13) 

Usual admission ward 

NZ 29% 43% 50% 0% 75% NA Stroke unit 

Aust 27% 81% 39% 1% 81% NA 

NZ 52% 0% 50% 100% 0% 85% General medical 

Aust 54% 13% 42% 81% 13% 75% 

NZ 19% 57% 0% 0% 25% 15% Medical assessment unit 

Aust 11% 4% 16% 6% 4% 14% 

TIA services 

NZ 67% 71% 83% 50% 75% 62% TIA pathway 

Aust 42% – – – 76% 25% 

NZ 5% 0% 17% 0% 13% 0% ‘Admit all’ TIA patients policy  

Aust 30% – – – 24% 33% 

NZ 43% 57% 50% 25% 50% 39% Outpatient TIA clinic 

Aust 19% – – – 48% 3% 

Thrombolysis 

NZ 67% 100% 50% 50% 87% 54% Thrombolysis offered 

Aust 28% 77% 29% 11% 65% 9% 

NZ 128 101 14 13 95 33 Patients thrombolysed past year 

Aust 711 – – – 648 63 

Rehabilitation service access 

Routine assessment of need for 
further rehab 

NZ 
Aust 

62% 
63% 

86% 
88% 

50% 
82% 

50% 
52% 

100% 
85% 

39% 
52% 

Community based 
rehabilitation access 

NZ 
Aust 

81% 
74% 

100% 
88% 

83% 
84% 

62% 
73% 

87% 
82% 

77% 
70% 

Early supported discharge 
access 

NZ 
Aust 

24% 
16% 

29% 
27% 

17% 
18% 

25% 
11% 

37% 
28% 

15% 
9% 

 

All patients in small DHBs were admitted to general medical wards. There was a 
lower proportion of patients in large DHBs admitted to a stroke unit compared to 
large hospitals in Australia, but the results for medium and small DHBs were 
comparable to medium and smaller sized Australian hospitals.  

Fourteen DHBs routinely offer stroke thrombolysis, including all eight large DHBs 
and half of all medium and small DHBs (Table 2). DHBs with stroke units were more 
likely to offer stroke thrombolysis than those without a stroke unit. In the preceding 
12 months, 128 patients had been thrombolysed compared with 711 Australian stroke 
patients and these figures are roughly equivalent based on relative national population 
size.  

All DHBs had onsite access to computed tomography (all with 24 hour access) and 
carotid Doppler ultrasonography and, at the time of the audit, all but two small DHBs 
had onsite magnetic resonance imaging (MRI).  
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Stroke patients were managed by a team that included “stroke specialists” in nine 
DHBs and general physicians in the remaining 12 DHBs (Table 3). Geriatricians, 
general physicians and neurologists were more likely to be part of the stroke MDT 
than in Australia and all DHBs had MDTs with physiotherapists, occupational 
therapists, speech language therapists, social workers and dieticians.  

Advanced trainees, clinical nurse specialists and stroke nurse educators were more 
common in DHBs with stroke units. All MDTs met regularly; twice per week in 
DHBs with stroke units and once per week in those without stroke units.  

Just under two thirds of DHBs provided routine assessment of all patients for the need 
for further rehabilitation, including all DHBs with stroke units but only 39% of DHBs 
without stroke units (Table 2). There was provision of community based rehabilitation 
in almost all DHBs, but few DHBs provided early supported discharge.  

 

Table 3. Access to MDT by DHB category and stroke unit status 
 

Variables Australia NZ 

(N=21) 

Large 

(N=7) 

Medium 

(N=6) 

Small 

(N=8) 

SU* 

(N=8) 

No SU 

(N=13) 

“Stroke specialist” 17% 43% 71% 67% 0% 88% 15% 

Neurologist 34% 52% 100% 50% 12% 75% 38% 

Geriatrician 38% 81% 86% 100% 62% 87% 77% 

General physician 59% 95% 86% 100% 100% 87% 100% 

General practitioner 52% 5% 0% 0% 12% 0% 8% 

Rehabilitation 
physician 

44% 52% 57% 33% 62% 37% 61% 

Advanced trainees 22% 19% 43% 17% 0% 37% 8% 

Clinical nurse 
specialist* 

32% 52% 57% 50% 50% 62% 46% 

Stroke nurse 
educator 

11% 29% 57% 17% 12% 50% 15% 

Specialist research 
nurse 

– 9% 29% 0% 0% 25% 0% 

Dietitian 89% 100% 100% 100% 100% 100% 100% 

Occupational 
therapist 

90% 100% 100% 100% 100% 100% 100% 

Physiotherapist 96% 100% 100% 100% 100% 100% 100% 
*Stroke Unit. 

 

Discussion 

There is overwhelming evidence that stroke unit care significantly reduces death, 
disability and need for institutional care compared with care in general wards.5–7 Only 
18 patients need to receive organised inpatient stroke care to prevent one from dying 
or being dependent at one year.8 New Zealand stroke guidelines have stated that “the 
most important intervention that can improve outcomes for all people with stroke is 
the provision of organised stroke services, an important component of which is a 
stroke unit.  

Without an organised stroke service, adherence to recommendations about specific 
interventions is likely to have little impact on outcomes for people with stroke.9, 10 It 
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is, therefore, of concern that only 8 of the then 21 DHBs had a stroke unit, and only 
just over one third of stroke inpatients in New Zealand were being managed in a 
stroke unit on the day of the audit. 

The exact makeup of a stroke unit varies from hospital to hospital, but the key 
components include a geographical unit with a multidisciplinary team (MDT) of 
clinicians, who are specialists in looking after stroke patients and who work together 
as a coordinated team. The exact nature of organised stroke care will vary according 
to the expected number of stroke admissions per year and New Zealand guidelines 
recommend levels of organisation for DHBs based on population size.9 Thus all large 
and medium DHBs should have stroke units and smaller DHBs should manage 
patients in consultation with a stroke clinician and have input from an MDT 
knowledgeable and enthusiastic about stroke.9  

Most people with stroke (84%) are admitted to hospitals in large and medium DHBs 
and it is therefore of concern that there were five of 13 large and medium DHBs 
without stroke units. Even in the eight DHBs with stroke units, only 64% of patients 
were actually being managed in the stroke unit on the day of the audit. Development 
of stroke units in the five large and medium DHBs without them, and ensuring that all 
patients admitted to DHBs with stroke units actually receive stroke unit care, should 
be seen as a priority.  

It is now more than 15 years since the National Institute of Neurological Disorders 
and Stroke (NINDS) trial found rt-PA within 3 hours of symptom onset is of benefit 
to patients with ischaemic stroke.11,12 The therapeutic window for rt-PA has 
subsequently been extended out to 4.5 hours13. One person is saved from death or 
disability for every seven patients thrombolysed within 3 hours and for every 14 
patient’s thrombolysed between 3–4.5 hours. It is therefore encouraging that most 
people with stroke are admitted to DHBs that provide a thrombolysis service. 
However, very few stroke patients (approximately 3%) are actually treated with stroke 
thrombolysis. Improving the rate of stroke thrombolysis should be a top priority for 
all stroke service providers: organised acute stroke services should be established 
where currently lacking, and the performance of existing services must be improved.  

Public awareness of stroke, including recognition of acute stroke in the community 
and the need to call emergency services for rapid transport to hospital must also be 
improved if stroke thrombolysis rates are to be improved substantially. 

In recent years it has become clear that the risk of stroke following TIA is higher than 
previously thought. In the population-based OXVASC study, stroke risk following a 
TIA was 8% at one week, increasing to 18.2% at 3 months.14 Early intervention 
following TIA may reduce this risk of stroke by up to 80%.15,16  

New Zealand guidelines recommend that TIA patients at high-stroke-risk be assessed 
by a specialist and all investigations completed within 24 hours.17 It is therefore 
discouraging that only half of DHBs have either an “admit all” TIA policy or provide 
TIA clinics. This represents a lost opportunity to prevent stroke following TIA.  

This audit has found that there has been some improvement in the provision of 
organised stroke services in recent years. In hospital based surveys of acute stroke 
rehabilitation in 2002, only one large urban and four medium sized regional hospitals 
out of 41 had stroke units, and only one hospital had a dedicated stroke rehabilitation 
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unit.18, 19 The situation had improved by 2007, when seven hospitals serving 48% of 
the population, had stroke units, and seven hospitals serving 49% of the population 
had designated areas for stroke rehabilitation for patients older than 65 years.20  

The current audit shows that there has been further improvement since this time. 
However, further gains are unlikely without the leadership of clinicians driving the 
development of organised stroke services within their DHB. Conversely, it is unlikely 
that organised stroke care will develop in hospitals until physicians with a special 
interest and expertise in stroke are identified.  

This audit allows comparison between stroke services provided in New Zealand and 
Australia. More Australian patients are admitted to stroke units (51 % vs 39 %) than 
New Zealand patients. However, New Zealand compares favourably with Australia in 
other areas including the use of pathways for assessing patients presenting with TIA 
and a higher use of a TIA stroke risk stratification tool to guide treatment decisions4.  

All DHBs had access to onsite CT compared to only 77% of Australian hospitals and 
a higher rate had access to MRI within 24 hours4. The proportion of patient’s 
thrombolysed is similar across the two countries although thrombolysis is offered 24 
hours, 7 days per week in more Australian hospitals.  

This audit has a number of limitations. Surveys offer a convenient means of 
examining clinical practice in a large number of organisations. However, the most 
appropriate individual may not be targeted and responses to a survey may not reflect 
actual practice. While data was subjected to a comprehensive logic check prior to 
analysis, we did not attempt to verify responses, but made it clear that individual 
DHBs would not be identified.  

This audit provides a comprehensive overview of the organisation of stroke services 
in New Zealand and it is reasonable to assume that the responses reflect the current 
state of stroke management. It provides a benchmark with which to measure 
improvements over time and against our international peers. It is clear that the 
implementation of best practice guidelines for stroke care has been patchy and there is 
significant regional variation.  

The reasons why a DHB may not have a stroke unit were not explored in this audit 
and need to be addressed in future studies. However, it is clear from an earlier survey 
that New Zealand clinicians recognise the clear benefits of stroke units.21 The 
evidence in favour of organised inpatient care is overwhelming, and achieving this 
goal should be the highest priority. The situation will hopefully improve in coming 
years and the numbers of advanced trainees working in stroke units provides some 
cause for optimism.  

The full audit report is freely available at http://www.stroke.org.nz/stroke-health-professionals  
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