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In New Zealand, stroke is the third most 
common cause of death, and the leading 
cause of adult disability. The importance 

of organised stroke care, both in the acute 
and rehabilitation settings has been well 
documented, with patients more likely to 
survive, regain independence and return 
home when managed in an organised unit.1 
A 2009 acute stroke service audit in New 
Zealand found significant regional differ-
ences in the implementation of best practice 
care and highlighted the need for organised 
inpatient care to be addressed as a priority.2 
A 2013 stroke rehabilitation survey in New 
Zealand highlighted two main concerns: the 
intensity of rehabilitation provided in the 
inpatient setting, and the delays in provision 
of community rehabilitation on discharge 
from hospital.3 It is important to review 
whether appropriate changes have been 
made since the publication of these studies. 
Another important consideration is the de-
livery of culturally appropriate stroke care. 

Māori and Pacific Peoples experience stroke 
at a younger age and have had a slower rate 
of decline in stroke incidence and one-year 
mortality after stroke, compared with New 
Zealand Europeans.4 

REGIONS Care is a Health Research 
Council funded (HRC 17/037), prospective, 
observational study assessing the effect of 
ethnicity and geography on service access 
and patient outcomes following stroke. It 
involves a nationwide stroke audit with 
a sub-set of patients recruited to undergo 
extended follow up assessments at six and 
12 months, and data linkage with health 
administrative data. As part of the REGIONS 
Care project we undertook an organisa-
tional survey of all New Zealand hospitals 
managing acute stroke patients with the aim 
to provide a current description of stroke 
services offered and to assess the avail-
ability of resources for managing stroke. In 
particular, we aimed to report differences 
by urban and non-urban locations.

ABSTRACT
AIM: To describe stroke services currently offered in New Zealand hospitals and compare service provision 
in urban and non-urban settings.

METHOD: An online questionnaire was sent to stroke lead clinicians at all New Zealand District Health 
Boards (DHBs). Questions covered number and location of stroke inpatients, stroke service configuration, 
use of guidelines/protocols, staffing mix, access to staff education, and culture appropriate care. 

RESULTS: There were responses from all 20 DHBs. Differences between urban and non-urban hospitals 
included: access to acute stroke units (55.6% non-urban vs 100% urban; p=0.013), stroke clinical nurse 
specialists (50% vs 90%; p=0.034), stroke clot retrieval (38.9% vs 80%; p=0.037) and Pacific support services 
(55.6% vs 100%; p=0.030). There were also differences in carer training (66.7% non-urban vs 100% urban; 
p=0.039) and goal-specific rehabilitation plans in the community (61.1% vs 100%; p=0.023). Access to TIA 
services, stroke rehabilitation units, early supported discharge, psychologists, continuing staff education, 
and culturally responsive stroke care were suboptimal irrespective of hospital location.

CONCLUSION: Hospital location is associated with differences in stroke services provision across New Zealand 
and ongoing work is required to optimise consistent access to best practice care. These results, in conjunction 
with an ongoing (REGIONS Care) study, will be used to determine whether this affects patient outcomes.
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Methods
The organisational survey was developed 

based on the Australian National Stroke 
Audit survey. A section on community 
rehabilitation services and New Zealand 
culturally specific questions were added. 
Data collection was undertaken in REDCap, 
an open-source online database, and was 
accessible to stroke lead clinicians from each 
district health board (DHB) over a six-week 
period from mid-April 2018. DHBs have 
responsibility for funding health services 
in their area, with hospitals providing these 
services. Six DHBs have one or more smaller, 
rural hospitals providing stroke care in 
addition to the main centre resulting in a 
total of 28 hospitals admitting people with 
acute stroke in New Zealand. We requested 
that each individual hospital complete a 
separate survey. Respondents were iden-
tified via the National Stroke Register 
Database, representing the lead stroke 
doctors and, where available, also the lead 
stroke nurse at each hospital. The respon-
dents were invited to consult with their local 
allied health and hospital management staff 
as required. We sent reminders to respon-
dents in two weekly intervals and the survey 
closed on 31 May 2018. 

Questions covered inpatient and 
community stroke service configuration 
(n=57 questions), use of guidelines or 
protocols to address common stroke-related 
problems (n=8 questions), staffing mix (n=8 
questions) and access to ongoing education 
for staff (n=5 questions). In addition, six 
questions were specifically relevant to New 
Zealand, including whether Māori and 
Pacific support services were available and 
if stroke information was offered in Te Reo 
Māori and Samoan, among others. We also 

included questions about the number of 
patients with a stroke diagnosis that were in 
the hospital on 1 May 2018.

Data were cleaned and exported into 
Stata 16.0 for analysis. Hospitals were 
grouped into urban and non-urban centres. 
A hospital was defined as 'urban' if located 
within 25km of an urban centre of more 
than 100,000 people regardless of DHB 
population.. 

Pearson’s chi-squared test was used to 
compare dichotomous variables between 
hospital locations. Wilcoxon rank-sum 
test was used to compare non-normally 
distributed continuous variables between 
hospital locations.

The study received ethics approval by the 
Central Region Health and Disability Ethics 
Committee (17CEN164).

Results
Responses were received from stroke lead 

physicians and nurses in all of the 28 New 
Zealand hospitals contacted within the 20 
DHBs: 10 urban and 18 small or medium 
sized non-urban hospitals. This comprises 
all hospitals providing acute stroke care in 
New Zealand. 

On 1 May 2018, there were 331 patients 
reported to be in hospital: 159 in an acute 
and 172 in a rehabilitation ward. Of the 159 
acute stroke patients, 139 (87.4%) were in 
a hospital with an acute stroke unit (ASU), 
of whom 104/139 (74.8%) were in an actual 
ASU on that day. Table 1 shows proportion 
of hospitals with ASUs grouped by urban 
versus non-urban. 

Dichotomous acute stroke service features 
comparing availability between urban versus 
non-urban hospitals are depicted in Table 1. 

Table 1: Availability of acute service interventions/resources comparing urban versus non-urban hospitals. 

Total
(N=28)

Non-urban
(N=18)

Urban 
(N=10)

p

Hyper-acute services - N (%)

EMS pre-notification† 26 (100) 16 (100) 10 (100) -

AST pre-notification 16 (57.1) 8 (44.4) 8 (80) 0.07

In-hospital ‘code stroke’ alert † 19 (70.4) 9 (52.9) 10 (100) 0.01

Thrombolysis 28 (100) 18 (100) 10 (100) -

Telestroke used 12 (42.9) 10 (55.6) 2 (20) 0.07
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Access to stroke clot retrieval 15 (55.5) 7 (41.2) 8 (80) 0.04

CT scan <1 hour 28 (100) 18 (100) 10 (100) -

Acute stroke services - N (%)

Rapid access to specialist TIA care (<1 day) 17 (60.7) 10 (55.6) 7 (70) 0.45

Acute stroke unit 20 (71.4) 10 (55.6) 10 (100) 0.01

Able to manage patients post-thrombolysis/stroke clot retrieval in stroke unit 17 (60.7) 9 (50) 8 (80) 0.12

Protocol for transferring patients to other hospitals 19 (67.9) 11 (61.1) 8 (80) 0.31

IDT review within 24 hours 23 (82.1) 14 (77.8) 9 (90) 0.42

Named stroke lead physician 23 (82.1) 13 (72.2) 10 (100) 0.07

Named stroke lead nurse 22 (78.6) 13 (72.2) 9 (90) 0.27

Members of acute stroke inter-disciplinary team - N (%)

Neurologist 19 (67.9) 9 (50) 10 (100) 0.007

Geriatrician 23 (82.1) 13 (72.2) 10 (100) 0.07

General physician 27 (96.4) 17 (94.4) 10 (100) 0.45

Rehabilitation physician† 12 (44.4) 4 (23.5) 8 (80) 0.004

Stroke CNS 18 (64.3) 9 (50) 9 (90) 0.03

Stroke research nurse 7 (25.0) 1 (5.6) 6 (60) 0.001

Stroke nurse educator 11 (39.3) 4 (22.2) 7 (70) 0.01

Psychologist† 10 (37.0) 6 (33.3) 4 (44.4) 0.57

Senior medical registrar† 8 (29.6) 1 (5.9) 7 (70) <0.0001

Junior medical registrar 22 (78.8) 12 (66.7) 10 (100) 0.04

Physiotherapist 28 (100) 18 (100) 10 (100) -

Occupational therapist 28 (100) 18 (100) 10 (100) -

Speech language therapist 28 (100) 18 (100) 10 (100) -

Dietician 28 (100) 18 (100) 10 (100) -

Social worker 28 (100) 18 (100) 10 (100) -

Involvement of patient/carer - N (%)

Clinical management 27 (96.4) 17 (94.4) 10 (100) 0.45

Goal setting 22 (78.6) 13 (72.2) 9 (90) 0.27

Discharge planning† 23 (85.2) 14 (77.8) 9 (100) 0.13

Information provision - N (%)

Stroke care and recovery 20 (71.4) 13 (72.2) 7 (70) 0.90

Secondary prevention 20 (71.4) 13 (72.2) 7 (70) 0.90

Local community care arrangements 18 (64.3) 11 (61.1) 7 (70) 0.64

Community stroke support groups 19 (67.9) 13 (72.2) 6 (60) 0.51

Personal recovery plan 14 (50) 8 (44.4) 6 (60) 0.43

Hospital contact for post-discharge queries† 14 (51.9) 6 (35.3) 8 (80) 0.03

EMS = emergency medical services; AST = acute stroke team; CT = computed tomography; TIA = transient ischaemic attack; CNS = clinical nurse specialist; 
IDT= inter-disciplinary team; p=p-value for Chi-squared test. †Missing values: EMS pre-notification (n=2); in-hospital code stroke (n=1); access to stroke clot 
retrieval (n=1); psychologist (n=1); advanced registrar (n=1); rehabilitation physician (n=1); discharge planning (n=1); hospital contact for post discharge 
queries (n=1).

Table 1: Availability of acute service interventions/resources comparing urban versus non-urban hospitals (continued). 
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Urban and non-urban hospitals differed 
significantly (p=0.05) in terms of the team 
providing acute stroke leadership. Nineteen 
of 28 (67.8%) acute stroke services are led 
by a general medical team: 16/18 (88.9%) at 
non-urban hospitals and 3/10 (30%) at urban 
hospitals. Of the remaining seven urban 
hospitals, medical care is provided by a 
neurology team in 3/10 (30%) hospitals, and 
in one hospital (10%) each by either a shared 
neurology/general medicine, shared general/
geriatric medicine, geriatric medicine or 
another team (not further defined). The 
median frequency of acute stroke inter-dis-
ciplinary meetings at urban hospitals is six 
(interquartile range (IQR) 4–24) per month 
and at non-urban hospitals four (IQR 4–8) per 
month. The most frequently discussed topics 
are discharge planning (92.9% of hospitals), 

social needs (89.3%), activities of daily living 
(ADL) (89.3%) and swallow dysfunction 
(89.3%), with no significant difference 
between urban and non-urban hospitals. 

With regards to transitioning out of 
the acute care setting, 15 of 27 (55.6%) 
responding hospitals have a standardised 
process for assessing suitability for further 
rehabilitation and the responsibility for this 
lies most frequently with the acute IDT (at 
75% of hospitals). The predominant mode of 
medical follow up after discharge from acute 
hospital services is by general practitioner 
(GP) only (35.7% of hospitals), followed by 
specialist clinic (28.6% of hospitals).

Inpatient and community rehabilitation 
variables are shown in Table 2 for urban 
and non-urban hospitals. Medical follow-up 
after inpatient rehabilitation discharge 

Table 2: Rehabilitation services.

Total
(N=28) 

Non-urban
(N=18)

Urban 
(N=10)

p

Access to rehabilitation services - N (%)

Standardised rehabilitation assessment process† 15 (55.6) 9 (52.9) 6 (60) 0.72

Inpatient rehabilitation 28 (100) 18 (100) 10 (100) NA

Outpatient rehabilitation 24 (85.7) 14 (77.8) 10 (100) 0.11

Day hospital 3 (10.7) 3 (16.7) 0 (0) 0.17

Community-based rehabilitation provided in the home 21 (75.0) 14 (77.8) 7 (70) 0.65

Stroke specialist ESD 3 (10.7) 1 (5.6) 2 (20) 0.24

Key aspects of inpatient rehabilitation care - N (%)

Stroke rehabilitation unit† 8 (29.6) 3 (17.7) 5 (50) 0.08

Stroke rehabilitation lead physician 20 (71.4) 10 (55.6) 10 (100) 0.01

Stroke rehabilitation lead nurse 10 (35.7) 8 (44.4) 2 (20) 0.19

Lead allied health clinician 11 (39.3) 9 (50) 2 (20) 0.12

Regular IDT meetings 26 (92.9) 16 (88.9) 10 (100) 0.27

Formal goal setting process 23 (82.1) 14 (77.8) 9 (90) 0.42

Rehabilitation environment# 21 (75) 14 (77.8) 7 (70) 0.65

Therapy in a group setting† 22 (81.5) 14 (77.8) 8 (88.9) 0.48

1 hour of physical therapy*/day 25 (89.3) 17 (94.4) 8 (80) 0.24

3 hours of physical therapy*/day 2 (7.1) 1 (5.9) 1 (12.5) 0.57

Routine provision of carer training to carers requiring it 22 (78.6) 12 (66.7) 10 (100) 0.04

Hospital contact on transfer to the community 19 (67.9) 10 (55.6) 9 (90) 0.06

Routine review by hospital staff member after discharge 13 (46.4) 8 (44.4) 5 (50) 0.78
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Inpatient rehabilitation IDT members - N (%)

Rehabilitation physician 12 (42.9) 5 (27.8) 7 (70) 0.03

Neurologist† 15 (55.6) 6 (33.3) 9 (100) 0.001

Geriatrician† 24 (88.9) 14 (82.4) 10 (100) 0.16

Medical registrar 20 (71.4) 10 (55.6) 10 (100) 0.01

Stroke CNS 16 (57.1) 9 (50) 7 (70) 0.31

Physiotherapist 28 (100) 18 (100) 10 (100) NA

Occupational therapist 28 (100) 18 (100) 10 (100) NA

Speech language therapist 28 (100) 18 (100) 10 (100) NA

Dietician 28 (100) 18 (100) 10 (100) NA

Social worker 28 (100) 18 (100) 10 (100) NA

Psychologist† 13 (48.2) 7 (38.9) 6 (66.7) 0.17

Information provision - N (%)

Stroke care and recovery 19 (67.9) 13 (72.2) 6 (60) 0.51

Secondary prevention 17 (60.7) 12 (66.7) 5 (50) 0.39

Local community care arrangements 16 (57.1) 12 (66.7) 4 (40) 0.17

Community stroke support groups 13 (46.4) 11 (61.1) 2 (20) 0.04

All information available in aphasia-friendly format 3 (10.7) 1 (5.6) 2 (20) 0.24

Some information available in aphasia-friendly format 5 (17.9) 2 (11.1) 3 (30) 0.21

Community rehabilitation IDT members - N (%)

Nurse 18 (64.3) 9 (50) 9 (90) 0.03

Nurse practitioner† 7 (28) 3 (17.7) 4 (50) 0.09

Doctor† 20 (74.1) 11 (64.7) 9 (90) 0.15

Physiotherapist 28 (100) 18 (100) 10 (100) NA

Occupational therapist 28 (100) 18 (100) 10 (100) NA

Speech language therapist† 26 (100) 17 (100) 9 (100) NA

Social worker† 26 (100) 17 (100) 9 (100) NA

Dietician† 24 (96) 17 (100) 7 (87.5) 0.14

Psychologist† 12 (48) 6 (35.3) 6 (75) 0.06

Key aspects of community rehabilitation care - N (%)

Special prioritisation of stroke referrals†§ 3 (12.5) 2 (11.8) 1 (14.3) 0.87

Standard maximum duration of therapy† 12 (44.4) 6 (35.3) 6 (60) 0.35

Provision of homework to increase activity levels 27 (96.4) 17 (94.4) 10 (100) 0.45

Goal specific rehabilitation plan 21 (75) 11 (61.1) 10 (100) 0.02

Regular goal review†§ 18 (90) 8 (80) 10 (100) 0.14

Attend inpatient IDT meetings 18 (64.3) 11 (61.1) 7 (70) 0.63

*Physiotherapy or occupational therapy; #An environment and culture supporting activity over the 24-hour period which facilitates and reinforces therapy 
goals. ESD = early supported discharge; IDT= inter-disciplinary team; CNS = clinical nurse specialist; p=p-value for Chi-squared test; † Missing values: 
standardised rehabilitation assessment process (n=1); stroke rehabilitation unit (n=1); therapy in a group setting (n=1); neurologist (n=1); geriatrician (n=1); 
psychologist – inpatient rehabilitation (n=1); nurse practitioner (n=3); doctor (n=1); speech language therapist (n=1); social worker (n=1); dietician (n=3); 
psychologist – community rehabilitation (n=3); special prioritisation of stroke referrals (n=1); regular goal review (n=1); § smaller overall total, as question 
was based on an answer from a previous question: special prioritisation of stroke referrals (N=25); regular goal review (N=21).

Table 2: Rehabilitation services (continued).
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is most commonly provided by a GP only 
(35.7% of hospitals), followed by specialist/
registrar clinic (32.1% of hospitals), with no 
significant differences between urban and 
non-urban hospitals. Eighty-two percent 
of hospitals (77.8% non-urban; 90% urban; 
p=0.418) routinely refer patients to the 
Stroke Foundation of New Zealand for infor-
mation and post-discharge support. 

Links between inpatient and community 
services were described as “strong—
generally effective, a few gaps” by 12 (42.9%) 
of hospitals, and “average—could be better” 
by a further 12 (42.9%) hospitals. Among 
community teams, a standard maximum 
duration of community rehabilitation is 
in place at 12 (44.4%) hospitals, while 13 
(48.2%) provide care until all goals are met. 
Of the 12 hospitals that have a standard 
maximum duration, seven (58.3%) provide 
therapy for up to six weeks, three (25%) for 
up to three months, and one (8.3%) each for 
up to six months and up to one year. There 
was no statistically significant difference 
between urban and non-urban hospitals 
in duration of community rehabilitation 
(p=0.33). 

Table 3 presents results on the reported, 
estimated duration of rehabilitation therapy 
sessions in minutes and number of face-
to-face community rehabilitation contacts 
per week. 

High-quality services include relevant 
clinical guidelines, provision of continuing 
stroke education opportunities to ensure 
staff remain competent in stroke care, and 
regular quality assurance activities such 
as clinical audit, data review via the use of 

registries, or research.5,6 Table 4 compares 
these measures between urban and 
non-urban centres. 

REGIONS Care has a specific focus on 
ethnic inequities in stroke service access and 
outcomes and Table 5 shows differences by 
hospital type in their provision of culturally 
appropriate guidelines, patient materials 
and support services. 

Discussion
This survey provides the most compre-

hensive description of stroke services in 
New Zealand public hospitals to date. Key 
differences in the acute setting included 
fewer acute stroke units (ASUs), less access 
to stroke clot retrieval (SCR), less availability 
of a stroke nurse and physician specialist, 
poorer availability of Pacific support 
services and less organised hyperacute 
stroke alert systems in non-urban centres. 
In the rehabilitation setting, key differ-
ences included less availability of a stroke 
rehabilitation lead physician, lower routine 
provision of carer training, poorer provision 
of a hospital contact on discharge to the 
community and less consistent use of a 
goal-specific community rehabilitation plan 
in non-urban centres. Challenges affecting 
both urban and non-urban hospitals include 
acute stroke team notification, rapid access 
to TIA services, standardised rehabilitation 
assessment, availability of a stroke rehabili-
tation unit (SRU), availability of psychology 
services, intensity of community rehabil-
itation, universal provision of secondary 
prevention information, availability of 
early supported discharge (ESD) services, 

Table 3: Inpatient rehabilitation therapy duration (minutes) per treatment session and community 
rehabilitation contacts per week.

Non-urban (N=18)
Median (interquartile 
range)

Urban (N=10) 
Median (interquartile 
range)

P*

Inpatient physiotherapy 38.8 (30–45) 42.5 (30–45) 0.74

Inpatient occupational therapy 33.8 (30–45) 42.5 (30–45) 0.47

Inpatient speech language therapy 30 (30–45) 30 (30–40) 0.84

Community team contacts/week 1.5 (1–2) 2.5 (1–5) 0.21

*p=p-value for Wilcoxon rank-sum test.
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continuing education for staff and the 
provision of culturally responsive infor-
mation and support to Māori and Pacific 
patients. 

Organised ASU care with an interdis-
ciplinary team specialising in stroke 
management reduces death, dependency 
and institutionalisation of stroke patients.1 

Low patient numbers in some of the 
smaller hospitals may make having an ASU 
unfeasible. While some allowances have 
been made in New Zealand for care in 
non-ASU settings in small rural hospitals, 
the Australian Stroke Guidelines, adapted 
for use in New Zealand, recommend that 
patients should be urgently transferred to 

Table 4: Availability of guidelines, continuing education, and other quality assurance initiatives.

Total 
(N=28)

Non-urban
(N=18)

Urban 
(N=10) 

p

Acute stroke care protocols/guidelines - N (%)

TIA pathway/guideline 24 (85.7) 16 (88.9) 8 (80) 0.52

Thrombolysis protocol 28 (100) 18 (100) 10 (100) -

Stroke clot retrieval protocol 12 (42.9) 3 (16.7) 9 (90) <0.0001

Managing shoulder pain 14 (50.0) 11 (61.1) 3 (30) 0.12

Falls prevention 27 (96.4) 18 (100) 9 (90) 0.17

Pressure injury management 27 (96.4) 18 (100) 9 (90) 0.17

Managing urinary incontinence† 20 (74.1) 15 (88.2) 5 (50) 0.03

Rehabilitation protocols/guidelines - N (%)

Mood† 16 (59.3) 12 (66.7) 4 (44.4) 0.27

Visual impairment† 16 (59.3) 13 (72.2) 3 (33.3) 0.05

Communication† 20 (80) 14 (82.4) 6 (75) 0.67

Motor impairment† 19 (70.4) 15 (83.3) 4 (44.4) 0.04

Sensory impairment† 18 (66.7) 15 (83.3) 3 (33.3) 0.009

Clinician access to continuing stroke education - N (%)

Acute setting any stroke education 20 (71.4) 10 (55.6) 10 (100) 0.01

Acute setting ≥8 hours per annum† 19 (73.1) 11 (61.1) 8 (100) 0.04

Inpatient rehabilitation any stroke education 16 (59.3) 9 (50) 7 (77.8) 0.17

Inpatient rehabilitation ≥8 hours per annum† 16 (61.5) 10 (55.6) 6 (75) 0.35

Community ≥8 hours per annum† 12 (50) 6 (37.5) 6 (75) 0.08

Quality assurance (eg audit) in prior two years - N (%)

Acute stroke services 24 (85.7) 14 (77.8) 10 (100) 0.11

Thrombolysis register participation 28 (100) 18 (100) 10 (100) -

Inpatient rehabilitation services 20 (71.4) 11 (61.1) 9 (90) 0.11

Rehabilitation AROC participation 26 (92.9) 16 (88.9) 10 (100) 0.27

Community team† 11 (42.3) 3 (18.8) 8 (80) 0.002

TIA = transient ischaemic attack; AROC = Australasian Rehabilitation Outcomes Centre p=p-value for Chi-squared test; †Missing values: managing 
urinary incontinence (n=1); mood (n=1); visual impairment (n=1); communication (n=3); motor impairment (n=1); sensory impairment (n=1); inpatient 
rehabilitation ≥8 hours per annum (n=2); community ≥8 hours per annum (n=4); community team (n=2).
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a hospital with an ASU if none is available 
locally.7 Our survey found that the majority 
of hospitals without an ASU have a patient 
transfer protocol, although how regu-
larly patients are transferred is unclear. 
It is concerning that only 75% of stroke 
inpatients at ASU hospitals were being 
managed in the ASU on the day the survey 
was completed. This falls short of the 80% 
national Ministry of Health (MoH) indicator 
for ASU care and is only slightly higher than 
the 64% reported in a previous New Zealand 
acute stroke audit in 2009.2 

There is no reason why a code stroke could 
not be implemented in all hospitals and this 
is something that services should explore. 
We know from other work that stroke 
thrombolysis treatment rates have steadily 
improved since 2009 8 and it is pleasing that 
all 28 stroke hospitals offer this service. 
However, it is concerning that stroke clot 
retrieval remains challenging to access for 
patients presenting to non-urban hospitals. 
With the right infrastructure and organi-
sation, stroke clot retrieval via a drip and 
ship model is possible for all centres,9 but 

Table 5: Provision of culturally appropriate patient support.

Total 
(N=28) 

Non-urban
(N=18)

Urban 
(N=10)

p

Acute stroke care - N (%)

Guideline on culturally appropriate care 14 (50) 10 (55.6) 4 (40) 0.43

Interpreter available 27 (96.4) 17 (94.4) 10 (100) 0.45

Māori support service available 28 (100) 18 (100) 10 (100) -

Pacific support service available 20 (71.4) 10 (55.6) 10 (100) 0.01

Māori appropriate info routinely provided to Māori patients 19 (67.9) 12 (66.7) 7 (70) 0.86

Pacific appropriate info routinely provided to Pacific patients 11 (39.3) 5 (27.8) 6 (60) 0.09

Stroke info available in Te Reo Māori 16 (57.1) 12 (66.7) 4 (40) 0.17

Stroke info available in Samoan 10 (35.7) 6 (33.3) 4 (40) 0.72

Stroke info available in Tongan 8 (28.6) 5 (27.8) 3 (30) 0.90

Stroke info available in Mandarin 5 (17.9) 2 (11.1) 3 (30) 0.21

Stroke info available in Hindi 2 (7.1) 0 (0) 2 (20) 0.05

Inpatient rehabilitation - N (%)

Māori support service available† 25 (92.6) 16 (88.9) 9 (100) 0.30

Pacific support service available† 20 (74.1) 11 (61.1) 9 (100) 0.03

Māori appropriate info routinely provided to Māori patients 20 (71.4) 12 (66.7) 8 (80) 0.45

Pacific appropriate info routinely provided to Pacific patients 10 (35.7) 5 (27.8) 5 (50) 0.24

Stroke info available in Te Reo Māori 9 (32.1) 7 (38.9) 2 (20) 0.31

Stroke info available in Samoan 6 (21.4) 5 (27.8) 1 (10) 0.27

Stroke info available in Tongan 4 (14.3) 4 (22.2) 0 (0) 0.11

Stroke info available in Mandarin 2 (7.1) 2 (11.1) 0 (0) 0.27

Stroke info available in Hindi 0 (0) 0 (0) 0 (0) -

p=p-value for Chi-squared test; †Missing values: inpatient rehabilitation—Māori support service available (n=1); Pacific support services available (n=1).
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requires a national approach. A MoH effort 
had been underway to support this, but this 
has stalled over the past 18 months. In terms 
of specialist nursing staff in the acute setting, 
there is less availability of stroke CNS, 
stroke nurse educators and stroke research 
nurses in non-urban centres, although of 
the number of these positions has increased 
since 2009.2 There was no significant 
difference in reported stroke nurse lead-
ership. Overall numbers of stroke specialist 
doctor has also improved with an increase 
from 43% to 82% in the current survey.2 

Other challenges in the delivery of best 
practice care appear to affect both urban and 
non-urban centres. Acute stroke team pre-no-
tification should be in place universally and 
should be easy to implement. While 86% of 
hospitals have a TIA pathway or guideline, 
an increase from 67% in the 2009 audit,2 TIA 
care still appears inadequate. Rapid access 
specialist TIA care has a strong evidence 
base in reducing the stroke burden10 and the 
uncovered limited access requires urgent 
further exploration and remediation. 

All patients should have their rehabili-
tation needs assessed using a standardised 
assessment process. Only half of the hospitals 
have this in place, raising the concern that 
patients may have unmet rehabilitation 
needs. Rehabilitation should be provided in 
a SRU or comprehensive stroke unit as this 
improves patient outcomes.1 There appears 
to be no change in SRU availability since 
the previous New Zealand rehabilitation 
audit,3 but there is currently a focus on opti-
mising best practice stroke rehabilitation 
care as part of the National Stroke Network 
Work Plan and work is ongoing. Access to 
psychology services is limited across all areas 
of stroke care in both urban and non-urban 
centres, acute and rehabilitation. This 
needs to be addressed as psychologists add 
significant value for patients with common 
post-stroke impairments of mood, cognition, 
perception and attention.

An important part of stroke rehabili-
tation is that therapy should be structured 
to provide the highest intensity (frequency 
and duration) possible.7 In the previous 
New Zealand rehabilitation audit, intensity 
of inpatient rehabilitation was identified as 
an area of concern, with less than half of 
the primary rehabilitation units providing 
one hour of physical therapy per day for 

at least five days per week.3 This appears 
to have improved with nearly 90% of 
hospitals now reporting this. The chal-
lenge to provide intensive therapy in the 
community remains, regardless of hospital 
location. There is strong evidence that early 
supported discharge (ESD) services can 
provide a similar level of intensity as inpa-
tient rehabilitation in selected patients, and 
reduce length of stay and improve patient 
outcomes.11 There are strong recommenda-
tions in clinical guidelines to provide this 
service.1 Our survey shows that very few 
hospitals in New Zealand provide an ESD 
service, with the number having reduced 
since 2013.3 Reasons for this are unclear but 
should be addressed. 

Of concern nationally are the gaps in 
cultural responsiveness of services across 
the continuum of stroke care. Ethnic ineq-
uities in health and health outcomes exist 
in New Zealand, are particularly evident 
between Māori and New Zealand Europeans, 
and Māori report higher levels of racial 
discrimination in the healthcare setting.12 
It is therefore worrying that only half of 
New Zealand stroke services report having 
a guideline on culturally appropriate care 
and that just over two thirds of hospitals 
in the acute setting and approximately 
70% of rehabilitation services routinely 
provide culturally responsive information 
and support to Māori patients. Equally 
concerning is the availability of information 
on stroke care and recovery in Te Reo Māori 
in both acute and rehabilitation settings. 
A higher (non-significant) proportion of 
non-urban hospitals have information 
available in Te Reo Māori. A further concern 
is the limited availability of Pacific support 
services, particularly in non-urban hospitals, 
and the provision of culturally responsive 
information and support delivered to this 
group of patients. While this may be because 
nearly 80% of Pacific peoples live in the 
Auckland and Wellington regions,13 it still 
represents a gap affecting the 20% living 
in provincial New Zealand. Despite the 
difference in support service availability, 
it is interesting that in the inpatient reha-
bilitation setting a (non-significant) higher 
percentage of non-urban hospitals had 
stroke information available in Samoan and 
Tongan. It is imperative that hospital stroke 
services identify and address the cultural 
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needs of Māori and Pacific patients and their 
families to reduce inequities in healthcare 
and health outcomes. A place to start would 
be ensuring that guidelines on delivering 
culturally appropriate care are in place and 
in use by all stroke teams.

Continuing education for staff is important 
to maintain competence, and a minimum 
of eight hours of formal stroke education 
each year has been identified as a minimum 
requirement in New Zealand for all core 
staff working with stroke patients.14 While 
access to continuing stroke education for 
inpatient rehabilitation staff remains below 
60% in our survey, this is an improvement 
since 2013 which showed that only 32% 
of rehabilitation sites provided staff 
education.3 We found differences by hospital 
location in the availability of ongoing staff 
education. In some smaller hospitals, it may 
be difficult to achieve the required number 
of hours of stroke-specific education as these 
health professionals often need to be gener-
alists, providing services to a diverse range 
of patients. However, the concern with a 
lack of formal stroke specific continuing 
education is whether staff have and can 
maintain the most up-to-date knowledge to 
deliver best-practice stroke care. 

The strengths of this survey are that 
all hospitals that are routinely involved 
in stroke care in New Zealand took part, 
providing excellent coverage across the 
country. Secondly, the survey included ques-
tions across the continuum of care, including 
community rehabilitation, whereas previous 
New Zealand surveys have focused on 
inpatient stroke services. In addition, we 
included New Zealand culturally specific 
questions, an important component of care. 
A limitation of the survey is that the answers 
rely on reporting accuracy of respondents 
and were provided primarily by inpatient 
staff, which may explain a higher frequency 
of missing data for the community care 
sections of the survey.

In summary, differences by hospital 
location continue to exist in the provision 
of best practice stroke care in New Zealand, 
as do challenges irrespective of hospital 
location, and there is clearly more work 
needed. What remains unclear is whether 
these differences and departures from 
best practice care are impacting patient 
outcomes. Data from this survey will be used 
in conjunction with data from the broader 
REGIONS Care project to address this 
question and inform stroke care practice in 
New Zealand moving forward.
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Organisational Survey - Hospital Stroke Services

Hospital Details

Your hospital name
 
__________________________________

How many total inpatient beds are there in your hospital? 
 
__________________________________
(Include all inpatient beds including mental health and paediatrics, maternity, day-stay, ICU/PACU, ED, Clinical Trial
Unit etc and even currently unresourced/unstaffed beds.)

How many acute medical and surgical beds are there in your hospital?
 
__________________________________
(Excluding ICU/PACU, ED, paediatrics, mental health, maternity, day-stay, rehabilitation, but including MAPU and any
beds currently not resourced.)

How many of the acute medical/surgical beds are currently fully resourced/staffed?
 
__________________________________
(i.e. exclude any beds that are routinely kept vacant)

How many inpatient rehabilitation beds are there in your hospital (include >65 and < 65 beds)?
 
__________________________________

How many of the inpatient rehabilitation beds are currently resourced/staffed (i.e. available for use)?
 
__________________________________

ACUTE STROKE SERVICE

Does your hospital have an acute stroke unit?

Yes No

If yes, is your 'acute stroke unit'  dedicated to stroke (ie. not a shared space)?

Yes No

Do you have a mobile inpatient stroke team?

Yes No

Does your stroke unit team routinely provide clinical care or advice for patients not on the stroke unit?

Yes No

How many beds are in the acute stroke unit?
 
__________________________________

How many patients with acute stroke were admitted to your hospital in the last year (approx)?
 
__________________________________

Appendix
Appendix Figure 1: Page one of the organisational survey. View the entire survey at https://uploads-ssl.
webflow.com/5e332a62c703f6340a2faf44/5fc56fb8b9bf507fc9cb7959_Annemarei%20Ranta%20-%20or-
ganisational%20survey%20hospital%20stroke%20services.pdf.



29 NZMJ 4 December 2020, Vol 133 No 1526
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

ARTICLE

Competing interests:
Prof. Cadilhac is the Data Custodian for the Australian Stroke Clinical Registry.

Author information:
Stephanie Thompson, PhD Student, Department of Medicine, University of Otago, 

Wellington; P Alan Barber, Professor of Neurology, University of Auckland, Auckland;  
John Fink, Neurologist, Canterbury District Health Board, Christchurch;  

John Gommans, General Physician, Hawke’s Bay District Health Board, Hastings;  
Alan Davis, Geriatrician, Northland District Health Board, Whangarei;  

Matire Harwood, General Practitioner, University of Auckland, Auckland;  
Jeroen Douwes, Professor of Public Health, Director, Centre for Public Health Research, 

Massey University, Wellington; Dominique A Cadilhac, Professor of Public Health, Monash 
University, Clayton, Victoria, Australia; Harry McNaughton, Neurologist, Medical Research 

Institute of New Zealand, Wellington; Jackie Girvan, Consumer, Ashburton;  
Ginny Abernethy, National Stroke Network Project Manager, Stroke Foundation of New 

Zealand, Wellington; Valery Feigin, Professor of Neurology, Auckland University of 
Technology, Auckland; Andrew Wilson, Rural Health Physician, Nelson-Marlborough District 

Health Board, Blenheim; Hayley Dennison, Research Fellow, Centre for Public Health 
Research, Massey University, Wellington; Marine Corbin, Research Officer, Centre for Public 

Health Research, Massey University, Wellington; William Levack, Professor and Dean and 
Head of Wellington Campus, University of Otago, Wellington; Annemarei Ranta, Associate 
Professor of Neurology and Head of Department, Department of Medicine, University of 
Otago, Wellington; Consultant Neurologist, Department of Neurology, Capital and Coast 

District Health Board, Wellington.
Corresponding author: 

Prof Anna Ranta, Department of Medicine, University of Otago,  
Wellington, 23 Mein Street, Wellington South 6242.

anna.ranta@otago.ac.nz
URL:

www.nzma.org.nz/journal-articles/new-zealand-hospital-stroke-service-provision

1. Stroke Unit Trialists’ 
Collaboration. Organised 
inpatient (stroke unit) 
care for stroke. Cochrane 
Database of Systematic 
Reviews 2013, Issue 
9. Art. No.: CD000197. 
DOI: 10.1002/14651858.
CD000197.pub3. 

2. Child N, Fink J, Jones S, et 
al. New Zealand National 
Acute Stroke Services 
Audit: acute stroke care 
delivery in New Zealand. 
New Zealand Medical 
Journal. 2011; 124(1339).

3. McNaughton H, McRae A, 
Green G, et al. Stroke reha-
bilitation services in New 
Zealand: a survey of service 

configuration, capacity 
and guideline adherence. 
New Zealand Medical 
Journal. 2014; 127(1402).

4. Feigin VL, Krishnamurthi 
RV, Barker-Collo, et al. 
30-Year Trends in Stroke 
Rates and Outcome in 
Auckland, New Zealand 
(1981–2012): A Multi-Ethnic 
Population-Based Series 
of Studies. PLoS One. 
2015; 10(8):e0134609.

5. National clinical guideline 
for stroke (5th edition, 
2016). Intercollegiate 
Stroke Working Party. 
Royal College of Physicians, 
London. Available from: 
http://www.rcplondon.

ac.uk/guidelines-policy/
stroke-guidelines 

6. Sentinel Stroke National 
Audit Programme National 
results 2020. Intercollegiate 
Stroke Working Party. 
King’s College London. 
Available from: http://
www.strokeaudit.org/
results/Clinical-audit/
National-Results.aspx

7. Stroke Foundation (2019). 
Clinical Guidelines for 
Stroke Management. 
Melbourne Australia. 
Available from: http://
informme.org.au/en/
Guidelines/Clinical-Guide-
lines-for-Stroke-Man-
agement

REFERENCES:



30 NZMJ 4 December 2020, Vol 133 No 1526
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

ARTICLE

8. Hedlund F, Leighs A, 
Barber PA, et al. Trends in 
stroke reperfusion treat-
ment and outcomes in New 
Zealand. Internal Medicine 
Journal. 2019. http://doi.
org/10.1111/imj.14682

9. Feil K, Rémi J, Küpper C, 
et al. Drip and ship for 
mechanical thrombectomy 
within the Neurovascular 
Network of Southwest 
Bavaria. Neurology. 2020; 
94(5):e453–e463.

10. Rothwell PM, Giles MF, 
Chandratheva A, et al. 
Effect of urgent treatment 
of transient ischaemic 
attack and minor stroke 
on early recurrent stroke 
(EXPRESS study): a prospec-
tive population-based 

sequential comparison. 
Lancet. 2007; 370:1432–42.

11. Langhorne P, Baylan 
S, Early Supported 
Discharge Trialists. Early 
supported discharge 
services for people with 
acute stroke. Cochrane 
Database of Systematic 
Reviews 2017, Issue 7. 
DOI: 10.1002/14651858.
CD000443.pub4.

12. Harris R, Tobias M, 
Jeffreys M, et al. Effects 
of self-reported racial 
discrimination and 
deprivation on Māori 
health and inequalities in 
New Zealand: cross-sec-
tional study. Lancet. 
2006; 367(9527):2005–9.

13. Ministry for Pacific 
Peoples. Pacific People 
in NZ. Available from: 
http://www.mpp.govt.nz/
pacific-people-in-nz/

14. National Stroke Network. 
NZ Organised Stroke 
Rehabilitation Service 
Specifications (in-patient 
and community). 2017. 
Available from: http://
cdn-flightdec.userfirst.
co.nz/uploads/sites/
strokenetwork/files/
NZ_Organised_Stroke_
Rehabilitation_Service_
SpecificationsFINALupdat-
ed_2017_1.%5B1%5D.pdf


