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Summaries
Does support received for subsequent injuries differ between Māori and non-Māori?  
Findings from a cohort study of injured New Zealanders
Emma H Wyeth, Gabrielle Davie, Brett Maclennan, Michelle Lambert, Helen Harcombe, Trudy Sullivan,  
Sarah Derrett

Māori are less likely to access ACC support and services despite being more likely to experience serious 
injury than non-Māori. Māori that do receive ACC support are less likely to be referred for certain 
injury treatment interventions than non-Māori claimants. This paper explored whether there were 
differences between injured Māori and non-Māori in accessing and receiving support from ACC for 
treatment and rehabilitation of subsequent injuries (i.e., any injuries sustained in the year following 
a “sentinel” injury which resulted in an ACC entitlement claim). Despite some limitations, our study 
found that Māori and non-Māori generally received equitable compensation from ACC for subsequent 
injuries. More detailed information on the specific needs of those injured is necessary—if the support 
required for subsequent injuries in truth differed between Māori and non-Māori, then similar levels 
of compensation would mean inequitable support relative to need.

Are they ready? A survey of postgraduate year 1 and 2 surgical house officers
Vanshay Bindra, Phillip Chao, Sanket Srinivasa, Jonathan Koea

Medical student teaching has moved away from experienced based teaching with real patients in real 
clinical situations to more didactic teaching models (lectures and tutorials). A survey of new medical 
graduates working in hospitals showed that only 50% of responders had ever attended a critical clinical 
event in their training and that specific teaching in mental and physical self-care, managing extended 
hours of work, clinical prioritisation, delegation and workload management is lacking. Given the 
extreme stress that the health system now finds itself operating under this assumes an even greater 
priority to prepare our medical graduates adequately to manage in conditions of resource limitation.

Analysis of deprivation distribution in New Zealand by ethnicity, 1991–2013 
Belinda Loring, Sarah-Jane Paine, Bridget Robson, Papaarangi Reid

Since 1991, each neighbourhood in New Zealand has been given a score based on its level of 
socio-economic deprivation. NZ European New Zealanders are much more likely to live in socio-
economically privileged areas, and Māori are much more likely to live in socio-economically 
deprived areas. Our study found that between 1991 and 2013, there has been virtually no change in 
the pattern of inequity between Māori and NZ Europeans’ neighbourhood deprivation since 1991. 
This not only has serious impacts on Māori health, but suggests that government policy efforts 
over the last two decades have failed to make any difference to the relative inequity in deprivation 
between Māori and NZ Europeans.  The ongoing structural racism maintaining this pattern needs 
to be named and explicitly addressed if real changes are to be made to the distribution of socio-
economic resources, and health outcomes, in New Zealand.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Nov 11; 135(1565). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

Understanding the context of hospital transfers and away-from-home hospitalisations  
for Māori
Donna Cormack, Bridgette Masters-Awatere, Arier Lee, Arama Rata, Amohia Boulton

Many hospitalisation involve travel away from where a person usually lives. More than 10% of all routine 
hospitalisations for Māori in the period 2009–2014 involved an “away-from-home” hospitalisation (that 
is, a hospitalisation in a DHB that was different from the DHB where the person normally lived). These 
types of hospitalisations also increase as deprivation increases, with over half of Māori away-from-home 
admissions among people living in areas of high deprivation. Secondary care planning and resourcing 
should more explicitly consider the needs and costs for whānau for these types of hospitalisations. The 
current approach, which heavily relies on a reimbursement model, does not support whānau to be able 
to provide support and care for their whānau member during away-from-home hospitalisations.

Ethnicity data audit in a secondary care gastroenterology service
Jennifer Randle, Stephen Inns, Ricci Harris, Melissa McLeod

This was a study measuring how accurate ethnicity listed on the hospital record was for 200 patients 
attending gastroenterology appointments at Hutt Hospital. We found that for about 1 in 10 patients, 
the ethnicities listed on the hospital database were partially or completely different than what patients 
reported on gold-standard collection taken at the appointment. This inaccuracy appears to be worse for 
those who identify as Māori, which is consistent with previous studies and has important implications 
for the monitoring and provision of equitable healthcare. We also found that ethnicity data can appear 
to be accurate at the population level (i.e., the same size ethnic groups as expected), but be inaccurate 
at the individual level (i.e., the groups in each dataset contain different people). We therefore need to 
be measuring accuracy of ethnicity data at both population and individual levels when it will be used to 
target individuals for health services.

Asian New Zealanders’ experiences of racism during the COVID-19 pandemic and its 
association with life satisfaction
Rebekah Jaung, Lynne Soon-Chean Park, Joohyun J Park, David Mayeda, Changzoo Song

In Aotearoa and globally, the COVID-19 pandemic has highlighted racism in our society, including 
targeted anti-Asian hatred. Our study describes experiences of racism for Asian people in Aotearoa and 
the association between these experiences and life satisfaction during the first 18 months of the COVID-19 
pandemic. Overall, 40% of participants had experienced racism since the start of the pandemic. We 
also identified three underrepresented subgroups, students/young people, those living in non-urban 
areas and temporary migrants, who experienced higher levels of racism. The study also revealed an 
association between COVID-era racism and life satisfaction. These findings inform us where anti-racism 
actions are most needed, and that such activities should be included in efforts to ensure the wellbeing of 
Asian communities in a pandemic context.

Socio-economic deprivation and healthcare service use of young people with type 1 and  
type 2 diabetes
Sasini M Wijayaratna, Arier Lee, Emmanuel Jo, Hyun Young Park, Tim Cundy, Warwick Bagg

Young-onset type 2 diabetes is a growing health concern associated with a high risk of diabetes 
complication. Young people with type 2 diabetes living in more socio-economically deprived areas 
were more likely to have a delayed referral to specialist diabetes services and were less likely to attend 
diabetes clinic appointments, which was in turn associated with higher blood sugar levels. Socio-
economic deprivation was also associated with a higher number of hospital admissions. Socio-economic 
deprivation needs to be addressed in developing a more equitable model of care for young people with 
type 2 diabetes.
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Feasibility and acceptability of telehealth and contactless delivery of human papillomavirus 
(HPV) self-testing for cervical screening with Māori and Pacific women in a COVID-19 outbreak 
in Aotearoa New Zealand
Karen Bartholomew, Jane Grant, Anna Maxwell, Collette Bromhead, Fiona Gillett, Rajneeta Saraf,  
Kate Moodabe, Susan M Sherman, Georgina McPherson, Deralie Flower, Jyoti Kathuria, Sue Crengle,  
Richard Massey, Nina Scott, Pania Coote

A small proof-of-concept study was undertaken to determine the feasibility and acceptability of a 
telehealth offer and contactless delivery of HPV cervical screening self-test during the 2021 COVID-19 
Level 4 lockdown in Auckland. One hundred and ninety-seven never-screened, due or overdue Māori 
and Pacific women enrolled in a local primary health organisation (PHO) were invited to take part. Study 
invitation, active follow-up, nurse-led discussion, result notification and post-test questionnaire were all 
delivered through telehealth. Out the 197 invited women, 86 women were successfully contacted, 66 
agreed to take part and 61 women returned the samples.  Uptake of cervical self-test of all contactable 
women was 70.9%. Six of the 61 self-tests (9.8%) were positive for human papillomavirus (HPV), all 
for non 16/18 types, and were referred for cytology. Three had negative cytology and 3 with positive 
cytology results were referred for colposcopy. The current study shows that the offer of HPV self-testing 
during COVID-19 lockdown was both feasible and highly acceptable for Māori and Pacific women. 

Medication dispensing among Māori and non-Māori screened for preschool ADHD 
Tania Cargo, Kiani Stevenson, Nicholas Bowden, Barry Milne, Sarah Hetrick, Stephanie D’Souza

In our cohort of 414,171 children, 2.8% of Māori and 1.6% of non-Māori were screened as showing ADHD 
concerns. Among those with ADHD concerns, tamariki Māori had a lower likelihood of ADHD medication 
dispensing following the B4SC (10.8%) relative to non-Māori children (14.9%), but this effect was only 
significant among those living in the most deprived quintile and outside of major urban areas. Our study 
indicates that inequities to accessing ADHD treatment may exist for tamariki Māori living in highly 
deprived neighbourhoods or outside of major urban areas. Further research is needed to understand 
what the specific barriers may be to accessing ADHD medication treatment for Māori in these areas.

Understanding disparities in post-operative mortality for Indigenous patients
Jason K Gurney, Melissa McLeod, Courtney Thomas, Doug Campbell, Elizabeth Dennett, Sarah Jackson,  
Dick Ongley, Juliet Rumball-Smith, James Stanley, Diana Sarfati, Jonathan Koea

There is an urgent need for high-quality evidence regarding post-operative mortality among Indigenous 
peoples.  In order to build on this evidence base, our group recently published a national audit of 
four million procedures conducted between 2005–2017, which found considerable disparities in post-
operative mortality between Indigenous Māori and non-Māori New Zealanders. Understanding the 
things that drive these disparities—for Māori, but likely also other Indigenous populations worldwide—
requires us to consider the multiple levels at which these drivers might arise.  To that end, in this paper 
we breakdown these drivers in detail, and present a framework that can be used to begin to understand 
them—with a view to rousing action and inspiring intervention to address them.
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The long road to good care
Jason K Gurney

I grew up in Te Tai Tokerau, the Winterless 
North. My tūrangawaewae—the place where 
I feel I stand and belong—is in a little seaside 

village called Whananāki, on the east coast of Te 
Tai Tokerau. It’s the place where I spent every 
long summer when I was growing up, and where 
nearly all my childhood memories were made. I 
learned how to surf there, how to fish, and how to 
make a bonfire. I now find great joy in taking my 
own children to that same place, and in teaching 
them the same things.

The road from Whananāki into the nearest 
city—Whangārei—is a winding one, and access 
to healthcare for the Whananāki locals is not 
straightforward. The nearest hospital is around an 
hour away, and the rurality of the setting means 
that unless the Northland Rescue Helicopter is 
handy, any hope of an ambulance arriving in time 
to assist in an acute critical event is foolish (trust 
me). The locals get around this problem by hav-
ing a First Response team, made up of an indefat-
igable group of trained volunteers who respond 
to 111 calls from wherever they are—usually 
down on the farm—to deliver first-response care 
as best as they can. Of course, acute care is only 
part of the picture: the remoteness of the coastal 
town makes the management of chronic health 
problems challenging too. Some surgeries can be 
safely performed at Whangārei Hospital, but the 
more complex stuff is referred down to Auckland, 
as is all radiation therapy for cancers diagnosed 
throughout Te Tai Tokerau.1

Whananāki is by no means unusual in terms 
of its remoteness to care: I suspect the above sit-
uation is repeated in countless towns and villages 
across the motu. In terms of area, we’re similar in 
size to the United Kingdom (UK) but with a much 
smaller population (around 5 million vs 69 million 
in the UK2)—which means that we’re relatively 
dispersed across a large area, broadly peppered 
around our coastline and along our rivers, with 
a few concentrated clumps in our main centres. 

All of this leads to a vexing problem in terms 
of the delivery of safe, consistent and equitable 
healthcare in this country. When it comes to the 
provision of cancer care, the vast majority of our 
surgery and systemic therapy—and all of our 

radiation therapy—are provided within just six 
regional cancer centres (Auckland, Hamilton, 
Palmerston North, Wellington, Christchurch, 
Dunedin) and not all of these will provide all of 
the care required for a given cancer.1 This, com-
bined with the relative dispersion of our popu-
lation, means that New Zealanders tend to need 
to travel—sometimes far—to access the care that 
they need.

This travel issue impacts our Indigenous Māori 
population to a much greater extent than it 
impacts our non-Māori population. Around 25% 
of Māori live in rural areas, compared to 20% of 
NZ Europeans, 7% Pasifika and 5% Asian—and 
nearly a third (32%) of those who live in the most 
remote areas of Aotearoa are Māori.3 This has 
significant consequences for care access: in our 
recent study of liver cancer care, we measured 
how far Māori and non-Māori had to travel to 
access their first surgical treatment.4 We found 
that Māori, on average, had to travel 120km (or 
over two hours) to access their first surgery, com-
pared to around 60km (or less than one hour) for 
non-Māori. Māori were also 50% more likely to 
have to travel more than 200km to access their 
first surgery (adj. OR 1.48, 95% CI 1.09–2.01).4 

In this issue of the New Zealand Medical Journal 
(NZMJ), Cormack and colleagues reinforce the 
importance of this travel issue for Māori. Exam-
ining national level hospitalisation data across six 
years (2009–2014), the authors found that around 
10% of all Māori hospital admissions—and more 
than 25% of all Māori hospital transfers—took 
place outside of the District Health Board (DHB) 
where the person lived.5 In other words, one in 
ten Māori hospitalisations (and a quarter of all 
transfers between hospitals) required Māori to 
travel to a hospital that was outside their home 
region. With more than a million hospitalisations 
among Māori over the six-year study period, the 
cumulative demand placed on individuals and 
their whānau—the transport costs, the accommo-
dation for supporting whānau, the organisation 
of childcare or elderly care for those left back at 
home—is difficult to fathom.  

In another study published in this issue of 
the NZMJ, Loring and colleagues remind us of 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Nov 11; 135(1565). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

editorial 10

the profound disparity between Māori and our 
majority NZ European population in terms of socio- 
economic deprivation. The authors observed 
that over 40% of the Māori population have been 
living in the two most deprived deciles for the 
past several decades, compared to less than 15% 
of NZ Europeans.6 So, Māori are not only more 
likely to need to travel further to access health-
care in Aotearoa, but also less likely to be able 
to cover the costs of that travel. This paradox is 
why schemes like the National Travel Assistance 
(NTA) programme are critical to the achieve-
ment of equitable health outcomes between our 
Māori and non-Māori populations. This paradox 
also makes the way in which we currently pro-
vide financial support—through reimbursement 
schemes, where already impoverished whānau 
are required to cover the costs of their travel 
up-front—relatively maddening.

Bringing care closer to home is an obvious solu-
tion, but one that is unlikely to be straightforward 
in its implementation. In the context of cancer, 
the delivery of systemic therapy within marae 
remains under-examined and could conceivably 
work—with considerable ramifications when we 
think of the repeated travel required to access 
this care from remote communities like Whan-
anāki. However, it’s unlikely that we will be able 
to de-centralise treatment like complex surgery or 
radiation therapy in the short- to medium-term.1 

In our aforementioned liver cancer study, we 
made three recommendations for forward-move-
ment in terms of addressing inequities in travel 
burden in those cases where care cannot feasibly 
be decentralised.4 These recommendations bear 
repeating in abridged form:

For too long, we have conceptualised travel to 
access care as a patient-level problem. Our col-
lective attitude has been something like this: the 
care is here, and it’s up to you to get to it. This view 
is archaic, and fundamentally underestimates 
both the impact of geography as a determinant 
of access to good health, as well as the pervasive 
way in which this factor contributes to inequities 
in health outcomes for Māori. The urgency for 
change in this area cannot be overstated.

1. Firstly, schemes such as the NTA should 
provide patients and/or their whānau with 
up-front funding, rather than relying on 

reimbursement. These schemes need to 
recognise both the direct and indirect costs 
associated with travelling for care, and also 
ensure that whānau are aware of what 
funding is available and make access to that 
funding as straightforward as possible.7 

2. Secondly, where possible, clinics that 
require in-person attendance should be 
held closer to where our Māori whānau 
live. That means more clinics in remote 
regions, particularly (but not limited to) Te 
Tai Tokerau, Tairāwhiti and the Waikato. We 
need more opportunities for clinical staff 
to move between hospitals, shifting care to 
regions that are underserved. In addition, 
we need to better support and facilitate 
regional collaboration, including pan-region 
multidisciplinary team meetings (MDMs). 

3. Thirdly, we should recognise that there is a 
need for more Māori health support workers 
(such as Māori cancer care navigators1) to 
help Māori navigate the complexity of their 
various appointments, including helping 
to understand care options and demystify 
clinical information. We might not always be 
able to reduce the travel required by Māori 
to access best practice care, but we can 
certainly make their care pathway as bright 
and clearly marked as possible.
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Does support received for subsequent 
injuries differ between Māori and 
non-Māori? Findings from a cohort 
study of injured New Zealanders
Emma H Wyeth, Gabrielle Davie, Brett Maclennan, Michelle Lambert, Helen Harcombe, 
Trudy Sullivan, Sarah Derrett

abstract
aims: To examine if differences exist between injured Māori and non-Māori in accessing and receiving support from the Accident  
Compensation Corporation (ACC) for treatment and rehabilitation of subsequent injuries.
methods: This cohort study utilised participants’ self-reported data from the Prospective Outcomes of Injury Study, and ACC  
claims data.
results: Approximately one-third of Māori (32%) and non-Māori (35%) who self-reported a subsequent injury had no associated 
ACC claim. Statistically significant differences in this outcome (i.e., self-reported subsequent injury but no ACC claim) were found 
between Māori and non-Māori when comparing across occupation type and severity of participants’ sentinel injuries. Few differences 
were observed between Māori and non-Māori in the percentages of ACC claims accepted that compensated various treatments and  
supports; this was similar for average compensation amounts provided.
conclusions: Māori and non-Māori who received support from ACC for a sentinel injury prior to sustaining another injury appear to 
have received equitable ACC compensation for the treatment and rehabilitation of the subsequent injury with two potential exceptions. 
Further research is needed to determine how generalisable these findings are. Establishing routine systems for collecting data about the  
support needed, treatment pathways and outcomes once accessing ACC support is vital to ensure positive and equitable injury  
outcomes for Māori.

M āori, New Zealand’s Indigenous popula-
tion, experience lower rates of health-
care access and quality of care than 

non-Māori.1–5 Treatment costs,1,2,5 limited trans-
port availability to health services1,5 and other 
obstacles to attending appointments (e.g., no sick 
leave, availability of childcare)1,2,5 are some of 
the barriers Māori face in accessing healthcare. 
Studies also reveal that Māori experience greater  
levels of racism and inappropriate care when they 
do present for treatment.6–9 This, combined with 
poor communication from clinicians,1,2,10 and a 
dearth of culturally safe health providers, can result 
in Māori disengaging from healthcare services or 
delaying seeking treatment,6,10,11 likely contrib-
uting to why Māori have lower rates of access to 
services and support provided by the Accident 
Compensation Corporation (ACC), New Zealand’s 
universal no-fault injury insurer. Lodgement of 
claims for ACC support are made by health ser-
vice providers on behalf of patients who present 
for treatment of an injury.12

ACC have long acknowledged that Māori have 

not benefited from their services to the same 
extent that non-Māori have, receiving ACC-funded 
support and entitlements at a lower rate than 
non-Māori.13,14 An ACC Aide Memoir,15 provided to 
the New Zealand Government’s Minister of ACC in 
May 2021 and obtained via an Official Information 
Act request, revealed that Māori are more likely to 
experience serious injuries, are less likely to lodge 
claims for non-serious injuries, and, alarmingly, 
are less likely to be referred for certain injury 
treatment interventions than non-Māori claim-
ants.15 This is consistent with other research that 
has found Māori experience lower quality of care 
in terms of less optimal treatment pathways and 
lower rates of referral to specialist treatment than 
non-Māori.2-4 It may also help explain why Māori 
experience a greater prevalence of adverse injury 
outcomes than non-Māori,16 even when having 
accessed ACC support.17,18

These experiences could have significant conse-
quences when it comes to seeking treatment and 
support from ACC for subsequent injuries (SUBS-
Inj), i.e., injuries that occur after, but not neces-



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Nov 11; 135(1565). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 13

sarily due to, an earlier “initial” (sentinel) injury. 
Subsequent injuries can be more costly finan-
cially and socially, and have greater consequences 
in terms of disability, than initial (sentinel) inju-
ries.19–21 Differential rates in accessing and receiv-
ing treatment and ACC support for SUBS-Inj could 
exacerbate the already concerning inequities in 
adverse injury outcomes between Māori and non-
Māori. Therefore, the overall aim of this study 
was to investigate whether there were differences 
between Māori and non-Māori in claims made 
to ACC for SUBS-Inj, and compensation received, 
among a population who had already sustained a 
significant injury no more than 12 months earlier. 

The Prospective Outcomes of Injury Study 
(POIS)22 is a longitudinal study of people aged 
18–64 years who sustained an injury warranting 
an ACC entitlement claim (i.e., earnings-related 
compensation, home help and/or travel assis-
tance) between 2007–2009. Participants were 
interviewed, on average, 3, 12 and 24 months fol-
lowing their sentinel injury (i.e., the injury that 
led to their recruitment to the study). Nearly one-
third (32%) of Māori compared to 28% of NZ Euro-
peans self-reported sustaining a SUBS-Inj between 
3 and 12 months after their sentinel injury.23 The 
Subsequent Injury Study (SInS)24 utilised ACC 
administrative data and found that 42% of Māori 
participants experienced at least one SUBS-Inj 
involving an ACC claim (ACC-SUBS-Inj) in the 12 
months following their sentinel injury.25 The prev-
alence in the total cohort was 38%.26

Utilising data obtained from POIS participants 
and administrative data obtained from the ACC, 
descriptive analyses were conducted to compare 
the following between Māori and non-Māori: 1) 
the proportion of participants who self-reported a 
SUBS-Inj between 3 and 12 months after their sen-
tinel injury but who did not have a corresponding 
ACC claim for a SUBS-Inj (ACC-SUBS-Inj) during 
this period (including comparisons by socio-de-
mographic variables and experiences of health-
care for their sentinel injury), 2) the severity of 
ACC-SUBS-Inj and the proportion that resulted 
in an entitlement claim, and 3) the percentage of 
ACC-SUBS-Inj claims that covered various treat-
ments and supports, and the median amount of 
compensation provided by ACC. The analyses 
presented in this paper provide original find-
ings to contribute to the limited evidence base 
about equity between Māori and non-Māori in 
terms of accessing and receiving ACC support for 
subsequent injuries, for those that have already 
received treatment and support from ACC for an 
earlier injury. 

Methods
POIS participants were asked about their 

injury and recovery during interviews conducted 
primarily by telephone. Details explaining the 
recruitment of individuals and the collection of 
data have been published elsewhere.22 Ethical 
approval for this study was obtained from the 
New Zealand Health and Disability Multi-Region 
Ethics Committee (MEC/07/07/093).

At the 12-month POIS interview, participants 
were asked: “Since we last spoke about 8 months 
ago, have you had any other (new) injuries? That 
is, injuries that have occurred as the result of a 
separate incident from the original injury.” These 
included injuries of any type or anatomical site. 
For the 12-month period following their sentinel 
injury, ACC injury compensation claims data inclu-
sive of all claim types (i.e., not just entitlement 
claims) were obtained for all POIS participants 
(data received from ACC in 2013). The reference 
period for self-reported SUBS-Inj was between the 
3- and 12-month interviews (following the senti-
nel injury). The ACC claims data about SUBS-Inj 
used in this study was selected to correspond to 
that same period.

Chi-squared tests were conducted to compare 
the socio-demographic and injury-related charac-
teristics (of both sentinel and SUBS-Inj) between 
Māori and non-Māori participants. Ethnicity 
information was collected at each POIS inter-
view using the 2006 New Zealand Census ethnic-
ity question.27 Māori participants were those who 
reported Māori ethnicity at either of the inter-
views, regardless of additional ethnicities they 
may have also reported.

Equality of proportions tests (Two-Sample 
t-Test of proportions) were conducted to compare, 
by selected socio-demographic and sentinel inju-
ry-related characteristics, the proportion of Māori 
and non-Māori participants who self-reported a 
SUBS-Inj at their 12-month interview but had no ACC 
claim recorded in the period between their 3- and 
12-month interviews. Variables of interest included 
participants’ occupation and adequacy of house-
hold income prior to sentinel injury. This informa-
tion was obtained during the first POIS interview 
using questions from the 2006 New Zealand Cen-
sus27 and 2006/2007 Household Economic Survey28 
respectively. Level of socio-economic deprivation, 
based on the New Zealand Index of Deprivation 
2006 (NZDep06),29 severity of the sentinel injury, 
as measured by the New Injury Severity Score 
(NISS),30 whether or not participants had trouble 
accessing healthcare for their sentinel injury (Yes: 
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yes/mixed; No: no) and experience of treatment 
for this injury (Good: very good/good; Not good: 
moderate/bad/very bad) were also examined.

Finally, Two-Sample t-Tests of proportions 
were used to compare the percentage of Māori 
and non-Māori ACC claims that covered vari-
ous injury treatments and support. Two-Sample  
Wilcoxon Rank-Sum Tests were used to compare the 
median amount of compensation paid by ACC for 
Māori and non-Māori claims for each of these. All sta-
tistical analyses were conducted using Stata v13.1.31

Results
Of the 2,208 POIS participants who completed 

the 12-month interview and responded to the 
subsequent injury question, two did not provide 
ethnicity information, leaving data from 2,206 
participants for the current analyses (Figure 1). 
Just under one-fifth (18%; n=397) of these partic-
ipants were Māori.

Characteristics of the cohort
A greater proportion of Māori participants were 

male compared to non-Māori (Table 1). Māori par-
ticipants were also younger, on average, than non-
Māori. There was no difference in the distribution 
of sentinel injury severity or hospitalisation status 
for sentinel injury between Māori and non-Māori 
participants. 

Subsequent injuries
Over one-quarter (29%) of participants self-re-

ported a SUBS-Inj between the 3- and 12-month 
interviews. There was some evidence that sug-
gested the prevalence of self-reported SUBS-
Inj was higher for Māori than non-Māori (Table 
2). This was also apparent in the ACC claims 
data, with 37% of Māori having ≥1 ACC-SUBS-Inj 
compared to 32% of non-Māori. A total of 943 
ACC-SUBS-Inj claims were made by these 731 indi-
viduals (Figure 1). The distribution in the severity 
(NISS) of these SUBS-Injs resulting in an ACC claim 
did not differ between Māori and non-Māori and 
there was little evidence of a difference between 
the two groups in the prevalence of ACC-SUBS-Inj 
that resulted in entitlement claims.

Accessing ACC: Self-reported subsequent 
injuries and ACC-SUBS-Inj claims

Of the 636 participants who self-reported SUBS-
Injs, 34% (n=219) did not have an ACC-SUBS-Inj 
between the 3- and 12-month interviews (Figure 
1). Overall, 32% of Māori and 35% of non-Māori 

did not have an ACC-SUBS-Inj claim in this period 
(Table 3). Statistically significant differences 
were observed between Māori and non-Māori 
for sub-categories of only two of the indepen-
dent variables, for which associations between 
key variables and this outcome were analysed. 
Of those in a trade or manual occupation, 34% 
of non-Māori with self-reported SUBS-Inj did not 
have an ACC-SUBS-Inj compared to 19% of Māori 
(p=0.03). The opposite was found for those with a 
sentinel injury NISS>6, where 53% of Māori with 
self-reported SI did not have an ACC-SI compared 
to 23% of non-Māori (p=0.02).

ACC compensation for subsequent 
injuries

The percentage of claims involving various 
transport and treatment-related compensation 
from ACC, and the median amounts received, 
are presented in Table 4. Of the 943 ACC-SUBS-
Inj claims, 40 (4%) were not accepted by ACC and 
therefore are not included in the cost analyses. 
Absolute differences between the Māori and non-
Māori cohorts in the percentage of ACC-SUBS-Inj 
claims covering a particular treatment or sup-
port varied by 6% or less across the categories 
examined. For the 190 Māori with an accepted 
ACC-SUBS-Inj claim, 71% had the costs of medical 
treatment for their injury paid by ACC compared 
to 65% of the 753 non-Māori with an accepted 
ACC-SUBS-Inj claim (p=0.1). The largest differ-
ence observed among entitlement claimants was 
for income compensation payments, with 84% of 
entitlement claims for Māori including income 
compensation compared to 72% of claims for 
non-Māori (p=0.2). Other notable differences 
were the proportions of claims that covered spe-
cialist consultations (Māori: 18.5%; non-Māori: 
13.5%; p=0.09) and “other” treatments including 
dental, optometric, podiatrist, acupuncturist and 
pharmaceutical care (Māori: 11.1%; non-Māori: 
16.3%; p=0.07).

The median amount of ACC compensation per 
ACC-SUBS-Inj claim was higher for Māori than 
non-Māori participants for six of the seven trans-
port and treatment categories examined (Table 4). 
For specialist consultations, the median amount 
covered per claim was smaller for Māori (NZ$179) 
than non-Māori (NZ$201). The largest difference 
observed was for transport-related costs where 
the median amount covered per claim was NZ$46 
greater for Māori than for non-Māori, but it 
should be noted that this only applied to a small 
number of participants in each cohort. 
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Figure 1: Flowchart of subsequent injury outcomes and ACC claims for Māori and non-Māori. 
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Table 2: Subsequent injuries sustained between 3 and 12 months post-sentinel injury for Māori and non-Māori 
participants who completed the 12-month Prospective Outcomes of Injury Study interview (N=2,206). 

Subsequent injury 
Māori Non-Māori χ2

P-valueN % N %

Self-reported SUBS-Inj

Yes 130 32.7 506 28.0
0.06

No 267 67.3 1,303 72.0

≥1 ACC recorded SUBS-Inj

Yes 147 37.0 584 32.3
0.07

No 250 63.0 1,225 67.7

ACC claims for subsequent injuries 

NISS (for subsequent injuries)

1–3 144 76.2 561 75.4
0.8

4 or more 45 23.8 183 24.6

Entitlement claim

Yes 31 16.3 87 11.6
0.08

No 159 83.7 666 88.4

Total claims 190 20.1 753 79.9

Table 1: Demographic and sentinel injury-related characteristics for Māori and non-Māori participants  
who completed the 12-month Prospective Outcomes of Injury Study interview (N=2,206) 

Participants’ 
characteristics

Māori Non-Māori χ2 

P-valuen % n %

Sex

Male 252 63.5 1,048 57.9
0.04

Female 145 36.5 761 42.1

Age (years)

18–29 100 25.2 387 21.4

<0.01
30–39 100 25.2 382 21.1

40–49 113 28.5 409 22.6

50–64 84 21.2 631 34.9

NISS (Sentinel injury)

1–3 (less severe) 171 43.8 729 41.6

0.44–6 174 44.6 843 48.1

>6 (more severe) 45 11.5 181 10.3

Hospitalised (Sentinel injury)

Yes 103 25.9 457 25.3
0.8

No 294 74.1 1,352 74.7
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Table 3: Prevalence of no ACC-SUBS-Inj for Māori and non-Māori self-reporting a SUBS-Inj at the 12-month  
interview, including comparisons by key variables.

Socio-demographic 
characteristicsa

Māori Non-Māori

DifferenceSelf- 
reported 
SUBS-Inj

No 
ACC-SUBS-Inj

Self- 
reported 
SUBS-Inj

No 
ACC-SUBS-Inj

N N % N N % % (M-NM) P-value

Sex

Female 51 20 39.2 207 76 36.7 2.5 0.7

Male 79 21 26.6 299 102 34.1 -7.5 0.2

Age (years)

18–39 67 17 25.4 212 64 30.2 -4.8 0.4

40–64 63 24 38.1 294 114 38.8 -0.7 0.9

Occupational group

Trade/manual 54 10 18.5 199 68 34.2 -15.7 0.03

Technical 26 11 42.3 94 37 39.4 2.9 0.8

Professional 32 11 34.4 148 49 33.1 1.3 0.9

Not working 16 8 50.0 49 16 32.7 17.3 0.2

Household income

Adequate 77 22 28.6 319 109 34.2 -5.6 0.3

Not adequate 53 19 35.8 185 67 36.2 -0.4 1.0

Deprivation (NZDep06)b

More deprived 77 26 33.8 178 67 37.6 -3.9 0.6

Less deprived 50 13 26.0 317 104 32.8 -6.8 0.3

Sentinel injury characteristics

NISSc

1–6 112 32 28.6 440 162 36.8 -8.2 0.1

>6 17 9 52.9 52 12 23.1 29.9 0.02

Trouble accessing healthcare services

Yes 13 6 46.2 49 20 40.8 5.3 0.7

No 117 35 29.9 447 150 33.6 -3.6 0.5

Health service experience

Good 105 31 29.5 410 138 33.7 -4.1 0.4

Not good 25 10 40.0 93 38 40.9 -0.9 0.9
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Table 3 (continued): Prevalence of no ACC-SUBS-Inj for Māori and non-Māori self-reporting a SUBS-Inj at the 
12-month interview, including comparisons by key variables.

Socio-demographic 
characteristicsa

Māori Non-Māori

DifferenceSelf- 
reported 
SUBS-Inj

No 
ACC-SUBS-Inj

Self- 
reported 
SUBS-Inj

No 
ACC-SUBS-Inj

N N % N N % % (M-NM) P-value

Long time to get to usual healthcare provider

Yes 11 3 27.3 60 23 38.3 -11.1 0.5

No 118 38 32.2 434 151 34.8 -2.6 0.6

Total 130 41 31.5 506 178 35.2 -3.6 0.4

aThere is a small degree of missingness for most variables.
bSmall area deprivation: More deprived = NZDep06 deciles 7–10, Less deprived = NZDep06 deciles 1–6.
cNew Injury Severity Score: 1–6=less severe, >6=more severe.

Table 4: Treatment costs of accepted ACC-SUBS-Inj claims (n=903) for injuries occurring between the 3- and 12-month 
interviews for Māori and non-Māori. 

Subsequent injuries

Compensation from ACC Median amount of compensation

Māori Non-Māori Difference Māori
Non-
Māori

Difference

All claims N % N % 
% 
(M-nM)

P NZ$ NZ$
$ 
(M-nM)

P

Transport 10 5.3 38 5.0 +0.2 0.9 616 570 +46 0.5

Medical 
treatment

General 
practitioners

135 71.1 493 65.5 +5.6 0.1 62 58 +3 0.2

Radiologists 58 30.5 191 25.4 +5.2 0.1 88 60 +28 0.4

Physiotherapists 70 36.8 310 41.2 -4.3 0.3 243 236 +7 0.8

Osteopaths/
chiropractors

11 5.8 69 9.2 -3.4 0.1 152 151 +2 0.8

Specialist 
consultations

35 18.4 102 13.5 +4.9 0.09 179 201 -23 0.6

Other treatment 21 11.1 123 16.3 -5.3 0.07 236 222 +15 0.7

Total claims 190 753

Entitlement claims only

Support for independence 10 32.3 31 35.6 -3.4 0.7 204 199 +5 0.6

Vocational rehabilitation 12 38.7 29 33.3 +5.4 0.6 665 1,438 -773 0.1

Income compensation 26 83.9 63 72.4 +11.5 0.2 3,126 3,377 -251 0.8

Total claims 31 87
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Discussion
Analyses found few significant differences 

between Māori and non-Māori in terms of treat-
ment and support for SUBS-Injs compensated by 
ACC. While estimates suggest that SUBS-Inj (both 
self-reported and ACC), and ACC entitlement 
claims for SUBS-Inj, were more prevalent among 
Māori, there was insufficient evidence to indicate 
that these differences were statistically signifi-
cant. There was weak evidence of a difference 
in compensation in two areas: the proportion of 
Māori ACC-SUBS-Inj claims receiving compensa-
tion for specialist consultations was greater than 
among non-Māori, while the opposite was found 
for “other” treatments. Potential reasons for these 
particular findings are unclear. There was no 
difference between Māori and non-Māori in the 
severity of ACC-SUBS-Inj sustained, and our previ-
ous research found no noticeable difference in the 
types of SUBS-Inj incurred between the Māori25 
and overall POIS cohorts26 in the 24 months fol-
lowing their sentinel injury. However, without 
detailed information from participants on their 
SUBS-Inj, we do not know what the specific needs 
and support required were for Māori and non-
Māori and if these differed in any way.

The two areas of difference between Māori 
and non-Māori were among those who reported 
a SUBS-Inj at the 12-month interview but made no 
ACC claim for a SUBS-Inj in the reference period of 
3 to 12 months post-sentinel injury. Non-Māori in 
a trade or manual occupation who self-reported a 
SUBS-Inj were more likely to have no ACC-SUBS-
Inj claim compared to Māori in a trade or manual 
occupation. Conversely, Māori with a more severe 
sentinel injury were more likely than non-Māori 
to have no ACC-SUBS-Inj claim despite self-report-
ing a SUBS-Inj. Again, there are no obvious expla-
nations for these observed differences, thus we 
cannot rule out that these are spurious findings. 
Had work-related SUBS-Injs been more prevalent 
among non-Māori, then the greater prevalence 
with no ACC-SUBS-Inj could have been due to some 
of these individuals working at an ACC accredited 
organisation.32 In these organisations, while an 
ACC form is still completed for work-related inju-
ries, these are sent to the patient’s employer for 
them to administer and cover the costs of their 
employee’s treatment and rehabilitation. How-
ever, we have previously found no difference in 
the prevalence of work-related SUBS-Injs between 
Māori participants33 and the overall cohort.34 
We have previously found differences between 

Māori and non-Māori in the prevalence of dis-
ability and problems with mobility at 12 months 
post-injury,17 and the greatest prevalence of these 
outcomes is among those who had a more severe 
sentinel injury (i.e., NISS>6). A potential explana-
tion for the greater absence of ACC claims among 
Māori who self-reported a SUBS-Inj after a more 
severe sentinel injury is that a greater proportion 
were still experiencing problems with mobility 
compared to non-Māori who self-reported a SUBS-
Inj after a more severe sentinel injury. This may 
have dissuaded Māori from accessing treatment 
for their SUBS-Inj unless it was severe enough to 
impede their recovery further. This hypothesis 
is consistent with the understanding that Māori 
access fewer ACC injury and rehabilitation entitle-
ments, particularly for less severe injuries, than 
non-Māori.13,15 

Strengths of this study include having a cohort 
that sustained a broad range of injuries, in terms 
of both type and severity, across an array of con-
texts (e.g., work- and non-work-related), that did 
not necessarily result in hospitalisation. A partic-
ular focus was to provide relevant information 
about injury outcomes specifically for injured 
Māori. This has resulted in our study, to the best 
of our knowledge, comprising the largest group 
of an injured Indigenous population, enabling us 
to provide valuable insights into equity in health-
care access and treatment for SUBS-Inj between 
an Indigenous and non-Indigenous group. The 
ability to examine a wealth of longitudinal data 
leading up to the SUBS-Inj is a further strength, as 
is the ability to utilise detailed administrative data 
to gain further insights about access to SUBS-Inj 
support for every participant.

Nonetheless, this study has some limitations. 
While the number of Māori participants in the 
cohort is large in total, small numbers arise when 
examining differences within the cohort, and 
between Māori and non-Māori, across some vari-
ables of interest. A lack of statistical power may 
have contributed to insufficient evidence to detect 
a difference where a difference, in truth, exists. It 
also restricts our ability to conduct more complex 
multivariable analyses. The generalisability of our 
findings is also limited. Although our cohort expe-
rienced a broad array of injuries, it only includes 
individuals who had already accessed ACC sup-
port for an injury serious enough to warrant an 
entitlement claim. We still lack a detailed under-
standing of differences in access to initial treat-
ment and support between Māori and non-Māori 
for injuries among the entire New Zealand popu-
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lation (i.e., including for those who did not access 
ACC support). Given ACC is a universal no-fault 
government-funded scheme, it is important that 
barriers to access for all injured Māori are better 
understood and addressed.

Our estimates of self-reported SUBS-Inj may 
be affected by measurement error (i.e., varia-
tion among participants as to what constitutes 
an injury), recall bias and attrition, but there is 
a dearth of evidence on which to judge the like-
lihood and extent of each, and how it may spe-
cifically impact our findings. We have no reason 
to believe the distribution of measurement error 
would differ between Māori and non-Māori and 
thus increase or decrease the differences observed 
in no ACC-SUBS-Inj claims following self-reported 
SUBS-Inj. The same is true for recall error. While 
there is some evidence to suggest that injury type 
and severity may affect recall,35 we have previ-
ously found no substantial differences in the types 
of sentinel injuries sustained between Māori par-
ticipants and the overall cohort, including those 
that might directly affect recall (e.g., intracranial 
injuries).25,26 The severity of SUBS-Inj in this study 
also did not differ between Māori and non-Māori. 
An analysis of non-participation at the 12-month 
interview among the cohort found that males, 
younger participants and Māori were less likely 
to take part in this phase of POIS.36 However, 
none of these factors (i.e., sex, age or ethnicity) 
were predictive of self-reporting a SUBS-Inj at the 
12-months post-sentinel injury interview.23

Conclusions
Our findings provide for cautious optimism 

and support calls for stronger efforts to reduce 
barriers to accessing quality healthcare and sup-
port services for injured Māori. Subject to the lim-
itations of our study outlined above, it appears 
that for those who have already accessed the ACC 
system—in this case, those who have received an 
entitlement claim—Māori and non-Māori gener-

ally received equitable compensation for SUBS-
Inj. This is in terms of the percentage of accepted 
ACC-SUBS-Inj claims covering costs across each of 
the various treatment types, the percentage cover-
ing transport costs related to injury recovery and 
the average amount of compensation for each of 
these treatment and support categories. However, 
receiving ACC compensation for such services is 
only part of the story, especially in light of ACC’s 
Aide Memoire of May 2021 stating that Māori are 
less likely to benefit from the ACC scheme and are 
less likely to be referred for some specific treat-
ment interventions than non-Māori.15 Further 
research is required to determine if Māori and 
non-Māori are receiving equitable access and 
appropriate treatment for injuries regardless of 
injury type (i.e., sentinel or subsequent) or ACC 
claim type (e.g., medical fees only or entitlement 
claims) once entered into the health system. This 
study highlights two areas that warrant further 
attention in this regard: differences between 
Māori and non-Māori in the median amounts of 
ACC-SUBS-Inj costs for specialist consultations 
and “other” treatments. Are these differences, 
in truth, significant and, if so, why do they exist? 
Given Māori and non-Māori participants experi-
enced subsequent injuries of similar types and 
severity, it would be concerning, for example, if 
Māori were not being referred to other health 
providers or receiving compensation for care that 
could further optimise their recovery (e.g., dental 
and/or pharmaceutical care). More detailed infor-
mation on the specific needs of those injured is 
necessary. If the support required for subsequent 
injuries in truth differed between Māori and non-
Māori, then similar levels of compensation would 
mean inequitable support relative to need. Ulti-
mately, if New Zealand is to achieve a situation 
where no inequities exist between injured Māori 
and non-Māori, and for increased positive out-
comes to be achieved for Māori, it is imperative to 
establish routine systems for collecting data about 
needs, treatment pathways and outcomes.
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Are they ready? A survey of postgraduate 
year 1 and 2 surgical house officers
Vanshay Bindra, Phillip Chao, Sanket Srinivasa, Jonathan Koea

abstract
aim: An online survey was undertaken to analyse the perception of medical school graduates, in postgraduate years 1 and 2, of being 
ready to work (preparedness) and of managing the demands of practice as a junior doctor on a general surgical attachment.
methods: An email-based survey was designed to assess medical school graduates’ sense of preparedness, and was sent  
electronically to all house officers at the beginning of their 3-month attachment in general surgery between December 2020 and 
December 2021. One email reminder was sent 2 weeks after the initial email with the embedded survey hyperlink.
results: The overall response rate was 50%. Of those, over 90% had accompanied surgical teams on acute calls and over extended 
hours as a medical student. However, only 50% had ever attended a trauma call or a resuscitation call with clinical teams. Half of the 
respondents indicated that they would have liked specific teaching on mental and physical self-care, preparation for night shifts and 
extended periods of duty as well as in prioritisation, delegation and management of workloads.
conclusion: This survey showed that new doctors lacked dedicated teaching in professional behaviours and felt it to be an important 
part of medical training and preparation for medical practice. 

In Aotearoa New Zealand, medical students 
complete undergraduate training at 1 of 2 
medical schools, in Auckland and Dunedin, 

in a 6-year course. After graduation, postgrad-
uate years 1 and 2 (PGY 1 and PGY 2) are spent 
working as a house officer in hospitals rotating 
through different specialty services in 3-month 
attachments. At least one of these attachments 
in the first year must be in a surgical specialty, 
and many house officers choose to complete this 
in general surgery. The medical school curric-
ulum emphasises acquisition of knowledge in 
lectures and tutorials supplemented with clin-
ical attachments to surgical teams in metropol-
itan and rural hospitals. During these clinical 
attachments there are opportunities for medi-
cal students (defined as students in years 4, 5 
and 6 of the medical school course) to join clin-
ical teams during acute assessment of patients, 
managing emergencies and ward calls as well 
as routine ward work. However, out-of-hours 
work is not mandatory and medical students 
are not permitted to work night shifts during 
surgical attachments. This has tended to empha-
sise the attractive aspects of surgery (such 
as elective operating experience and assess-
ment of patients in outpatient clinic) and min-
imised exposure to the less glamorous, but no 
less important, parts of surgical work such as 
overnight cover, attending ward calls to assess 
patients, emergency surgery, management of 

bereavement and maintenance of self-care and 
health.1 Historically, many of these issues have 
been managed by individual practitioners and the 
apprenticeship model of teaching, whereby stu-
dents spent extended periods of time with senior 
house surgeons or registrars in training and their 
teams. This meant that they were more likely to 
gain exposure to a wide spectrum of clinical work 
and observe techniques for coping with it.

This investigation was undertaken to analyse 
house officers’ perceptions of being ready to work 
(preparedness) and of managing the demands of 
practice as a junior doctor on a general surgical 
attachment. As such, the paper looked at what 
medical school experiences and life skills were 
taught that may have been beneficial in prepar-
ing medical students for the day-to-day work of a 
house officer on a general surgical run. 

Methods
An email-based survey (Appendix 1) was 

designed using Survey MonkeyTM (www.survey-
monkey.com) to assess how prepared medical 
school graduates felt, in their postgraduate years 1 
and 2, for work as a surgical house officer. The sur-
vey was sent electronically to all house officers at 
the beginning of their 3-month attachment in gen-
eral surgery between December 2020 and Decem-
ber 2021. One email reminder was sent 2 weeks 
after the initial email with the embedded survey 
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hyperlink. The timeframe of the survey adminis-
tration covered a full year of clinical attachments 
for house officers and included house officers 
in their first year of practice following medical 
school graduation, as well as those in their second 
year of practice.

The first part of the survey asked seven yes/
no/unsure questions about each house officer’s 
experiences as a medical student in general sur-
gery attachments. These were based on scenar-
ios that a first-year house officer may encounter 
when working in general surgery. This part of the 
survey also asked participants if they received/did 
not receive training and if they would have liked 
training in particular areas.

The second part of the survey was qualitative 
and asked participants to enter free text on the 
following questions:

The project was reviewed by the Northern 
Regional Ethics Committee and approved as a 
staff survey with no patient involvement.

Results
Demographics

Of the 27 house officers assigned to the Depart-
ment of General Surgery between 1 January 2021 
and 31 December 2021, 13 responded (response 
rate 50%). Of the 13, six were male and seven 
were female. All participants were under 30 
years of age (nine between 20–25 years and four 
between 26–30 years). Twelve out of 13 attended 
The University of Auckland and one attended the 
University of Otago to obtain their undergrad-
uate medical degree. Four participants took an 
extended period of time off work – defined as 
greater than 6 months. For 11 of the participants, 
this was their first full-time job, reflecting that this 
was their first year of medical practice.

Medical student experience
The responses to questions relating to clini-

cal experiences obtained during medical student 
clinical attachments are summarised in Table 1, 
while the responses to questions relating to spe-
cific situational training provided during medical 
student attachment are summarised in Table 2.

When asked what participants were looking 
forward to about starting work, three main themes 
emerged. House officers felt that they were finally 
part of the medical team—much more so than as a 
medical student. Following on from this, they felt 
that they had more responsibility and they were 
able to be useful and contribute to patient care. 
The last theme, shared by the majority of partic-
ipants, was that they were finally being paid for 
their work.

1. What they were most looking forward to in 
starting work as a house officer. 

2. What they were most fearful of in starting 
work as a house officer. 

3. What changes they would make to their 
undergraduate training to make them feel 
more prepared for work as a house officer.

Table 1: Summary of responses to questions relating to medical student clinical attachment experiences. 

Question Yes No Not sure

Accompanied team on call 12 1 0

Accompanied team on call during extended hours 10 3 0

Worked a night shift 0 13 0

Attended a trauma call with my team 6 6 1

Attended a resuscitation call with my team 6 7 0

Took part in team meetings where patient ethical treatment 
issues were discussed

11 1 1

Received instruction or training in managing end-of-life issues 7 5 1
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Table 2: Summary of responses to questions pertaining to training received during medical student clinical  
attachment.

Question
Received 
training

Did not 
receive 
training

Would have 
liked training

Mental self-care 6 7 6

Physical preparation for night shifts and long days 1 11 10

Professional expectations of medical role 8 5 1

Presenting patient histories and examination findings 12 2 2

Dealing with confrontation/angry and aggressive patients and 
relatives

9 4 4

Managing workloads with prioritisation and delegation 4 8 9

Interacting with different cultures to my own 7 6 5

Table 3: Potential curricula for professional skills topics to be taught to medical students as preparation for clinical 
practice. 

Domain Professional skill

Practitioner focussed

Stress management and mindfulness

Self-care and managing lack of sleep

Caring for colleagues

Patient focussed

Cultural safety and competency

Caring for a distressed or angry patient

Managing bereavement and end-of-life

Prioritisation, triage and resource allocation

Organisation focussed

Creating successful teams and delegation

Managing conflict with colleagues and under-performance

Principles of governance and management
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Discussion
This investigation highlights some of the issues 

that face medical graduates when they transition 
from being a university student to a medical prac-
titioner practising as a house officer. Currently, pre-
paredness for life as a hospital-based junior doctor 
can be considered to involve three domains: devel-
opment of an academic knowledge base for the man-
agement of unwell patients, based on a thorough 
understanding of anatomy, physiology and pathol-
ogy; development of specific technical and practical 
skills such as intravenous cannulation and urinary 
catheterisation; and, finally, the development of 
specific professional skills such as resilience, cri-
sis management, the abilities to prioritise, del-
egate and work under pressure or sub-optimal 
conditions. Currently, the medical curriculum 
focusses on delivery of a sound knowledge base 
via a mixture of didactic lectures, small group 
teaching sessions and access to online resources 
for self-directed learning, while specific technical 
skills are taught during clinical attachments via 
simulation and focussed practical workshops. 

This survey attempted to measure the amount 
of training and preparation supplied to Aotearoa 
New Zealand medical graduates in the devel-
opment of specific professional skills, and has 
demonstrated that, while most respondents 
had accompanied their clinical teams during 
extended hours as a medical student, only half 
had attended a trauma call or a cardiopulmonary 
resuscitation event as students and less than half 
had received specific teaching in mental self-care, 
professionalism, managing workloads and dele-
gation and cross-cultural interaction. None had 
been involved in an overnight shift as a medical 
student and although such a commitment should 
not be mandated for students, it is important to 
acknowledge that overnight work is an inevitable 
part of medical practice and some consideration 
should be given to preparing medical students 
for the demands of this work. Correspondingly, 
the majority had received training in patient case 
presentation and had been involved in clinical 
meetings where ethical issues were discussed and 
managed. Other investigators have found that 
between one to two thirds of European and Brit-
ish medical graduates feel unprepared and light 
on experience for clinical work in the hospital set-
ting.2,3 In addition, Englehardt et al.1 have shown 
that, in the United States, only half of surgical res-
idents had experienced an overnight acute call as 
a medical student and this group were more likely 

to feel unprepared for the transition to residency, 
and to subsequently exhibit signs of burnout as 
measured on scales of emotional exhaustion and 
depersonalisation. New medical graduates also 
experience difficulties with gathering relevant 
information, prioritisation, knowing when to 
appropriately escalate problems to seniors and 
managing their emotional responses to clinical 
situations.4 

Collectively these findings emphasise that the 
acquisition of professional skills must be consid-
ered an important part of medical training. His-
torically, student attachments to clinical teams 
involved immersion in the clinical services with 
few, if any, other commitments. Emphasis was 
placed on student integration into surgical teams 
and an apprenticeship model of teaching practi-
cal skills. Accompanying experienced colleagues 
to trauma calls, resuscitation events and patient 
assessments exposed students to the profes-
sional conduct and the skills involved in crisis 
management, and allowed time for reflection 
with colleagues around coping mechanisms and 
techniques to manage workloads in sometimes 
difficult situations, as well as ways to achieve a 
work-life balance. Contemporary evidence con-
firms that, for medical students, longer exposure 
to clinical teamwork experience4,5 is associated 
with feeling “more prepared” for clinical work 
with higher patient risk e.g., assessment of a dete-
riorating patient. In contrast, university teaching 
only provides good preparation for professional 
activities associated with low patient risk, such 
as medical examination in the outpatient depart-
ment.6 Unfortunately, undergraduate medical 
education in Aotearoa New Zealand has moved 
away from unstructured clinical opportunities for 
experiential learning, and in many institutions 
medical students—even when supervised—are 
not permitted to write in patient notes, answer 
phone calls, initiate patient assessments, observe 
trauma and resuscitation calls or remain in the 
hospital out-of-hours. In addition, specific consent 
from patients must be documented prior to any 
medical student interacting with patients.7 Much 
of the drive for this has been related to increas-
ing concerns for both patient safety and student 
welfare; however, the data from this small survey 
and others1–6 indicate that limiting opportunities 
for experience and participation in the realities 
related to continuous surgical patient care has a 
detrimental effect on the preparedness of medi-
cal graduates to function effectively as house offi-
cers. Current Medical Council of New Zealand 
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guidelines for training providers are specific on 
the structure of clinical training and the numbers 
of assessments, but do not go into detail about the 
topics or curricula that should be covered.8

Virtually all our respondents indicated that 
they would like to receive teaching in the specif-
ics of clinical professional skills, indicating that 
there is a demand to recognise and include these 
skills into a formally, rather than an informally, 
delivered curriculum. At the authors’ institution, 
a senior surgeon now teaches house officers on 
resilience and prioritisation. Similarly, self-care, 
work-life balance, resilience, stress management, 
prioritisation, cultural interactions, specifics of 
patient interactions and other professional skills 
can be taught in small group-based teaching either 
face-to-face or online. In the United Kingdom stu-
dents are involved in on-call simulations,9,10 and 
are exposed to simulated resuscitation events. 
However, simulation is recognised as being arti-
ficial and does not take into account real-world 
uncertainty present in many acute clinical situa-
tions.4 Other suggestions include students follow-
ing experienced doctors and emergency teams for 
on-call shifts and “reverse shadowing”, whereby 
the student takes on more responsibility but is 
shadowed by a more experienced team member.4 
This process not only provides a more experi-
ential learning experience for students, but also 
the opportunity to engage in self-reflection and 
reflection with colleagues after specific clinical 
experiences.

Many of the topics assessed in this small sur-
vey are already being taught to experienced prac-
titioners as part of conferences and symposia that 
recognise the importance of these “soft” profes-
sional skills in medical and surgical practice (Table 
3). Increasing demands on practitioner time have 
encouraged the uptake of stress management 
and resilience training while the resource con-
straints operating currently in the health system 
have meant that prioritisation, communication 
and conflict resolution skills are now important. 
Similarly, the increased opportunity for clinical 
involvement in governance has meant that cli-
nicians entering management often undertake 
business- or governance-related courses of study. 
Recognition of the importance of equity and the 
need to reach disadvantaged populations has 

encouraged the development of online and in-per-
son courses in cultural safety and competencies. 
Collectively, these developments emphasise the 
growing recognition of skillsets that lie outside 
those purely related to the scientific practice of 
medicine for already practising medical practi-
tioners, and the results of this survey suggest that 
medical students are also conscious of the bene-
fits these skill sets provide—for both the practi-
tioner and the patient.

The limitations of this study include the 
small participant size and the risk of participant 
recall bias. However, given North Shore Hospi-
tal employs a similar number of house officers 
in the general surgery department as other ter-
tiary centres around New Zealand the findings of 
this study are likely to be applicable to the wider 
junior medical workforce. We also only included 
postgraduate year 1 and 2 graduates since their 
medical school experience was the most recent 
and recall was therefore likely to be most accu-
rate. The period of the survey administration 
also coincided with the arrival of COVID-19 in 
Aotearoa New Zealand hospitals, meaning that 
house officer teaching (weekly every Friday) was 
made available online and the overall hospital 
environment was different than before. However, 
particularly during Level 4 lockdown periods, 
senior surgical staff were more present than they 
were previously, since surgical teams divided into 
PODs each containing four surgeons (of different 
specialties), two registrars and up to four house 
officers. Both senior and junior staff feedback was 
that this form of work fostered closer relation-
ships than routine rostering between senior and 
junior surgical staff. Reassuringly, our experience 
and those of other investigators4,5 indicate that 
the perception of preparedness improves over the 
first 12 months of professional life—although this 
can be accompanied by periods of significant emo-
tional stress,4 indicating that undergraduate train-
ing is not comprehensively preparing our medical 
students for the demands they will face as house 
officers.11 Formally working to integrate medical 
students into surgical teams as active members 
with carefully graded clinical responsibilities will 
mean that, following graduation, students will 
re-join the clinical workforce rather than feeling 
like they are entering it for the first time.
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Appendix 1: copy of survey

Thank you for taking time to complete this 
questionnaire. 

Medical school provides a sound base of clin-
ical skills; however, further to that, operating as 
a house officer also requires professional skills in 
scheduling, prioritisation, communication, dele-
gation, resilience and self-care.

This survey will evaluate how ready and pre-
pared you perceived yourself to be in order to 
meet these professional challenges as a surgical 
house officer, and ascertain a successful comple-
tion of clinical tasks. 

1. What age band are you? 
20–25 years 
26–30 years 
31–35 years 
36–40 years 
41 or older 

2. What gender are you? 
Male 
Female 
Non-binary 

3. What medical school did you graduate 
from? 
Otago 
Auckland 
Other 

4. Did you take extended (>6 months) time 
off during your medical school course – to 
work, travel or pursue other interests? 
Yes 
No 

5. Is this your first full-time job? 
Yes 
No 

6. As a medical student or trainee intern were 
you able to accompany your clinical teams 
while they were on call? 

Yes 
No 

7. As a medical student or trainee intern did 
you accompany your clinical teams whilst 
they were on call for extended hours (e.g., 
0800 hours to 2200 hours)? 
Yes 
No

8. As a medical student or trainee intern did 
you ever work a night shift (e.g., 2200 hours 
to 0800 hours) with your clinical teams? 
Yes 
No 

9. As a medical student or trainee intern were 
you able to attend a trauma call with your 
clinical teams? 
Yes 
No 

10. As a medical student or trainee intern were 
you able to attend a resuscitation call with 
your clinical teams? 
Yes 
No 

11. As a medical student or trainee intern 
were you involved in team meetings where 
patient ethical and treatment issues were 
discussed? 
Yes 
No 

12. As a medical student/trainee intern did you 
receive instruction or training in managing 
end-of-life issues? 
Yes 
No 

13. As a medical student or trainee intern please 
indicate whether you received instruction or 
training in the following topics and, if not, 
whether you would have liked to receive 
training in these areas. 
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Topic Yes, I received training
No, I did not receive 
training

I would have liked to 
receive training

Mental self-care (dealing 
with stress and uncertainty)

Physical preparation for 
night shifts and long days

Professional expectations 
(grooming, punctuality, 
etc.)

Presenting patient histories 
and examination findings

Dealing with confronta-
tion, angry and aggressive 
patients and relatives

Managing workloads 
with prioritisation and 
delegation

Interacting with different 
cultures to my own

14. As a medical student or trainee intern what 
were you most fearful of in starting work as 
a house officer? 

15. As a medical student or trainee intern what 
changes could be made to your training that 
would make you feel more prepared for 
work as a house officer?
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Analysis of deprivation distribution in 
New Zealand by ethnicity, 1991–2013 
Belinda Loring, Sarah-Jane Paine, Bridget Robson, Papaarangi Reid

abstract
aims: To compare the distribution of Māori and New Zealand (NZ) European populations in Aotearoa New Zealand by neighbourhood 
deprivation, for the five censuses between 1991 and 2013, and to identify changes in the distribution pattern over time.
methods: Geographical meshblock data from the 1991–2013 New Zealand censuses, by NZDep Index deprivation score, and by  
prioritised ethnic group population, were combined to analyse ethnic population counts by deprivation decile and deprivation 
score. Trends over time were analysed.
results: Māori were over-represented in the more deprived NZDep deciles and under-represented in the least deprived deciles for all 
census periods. The NZ European population were over-represented in the least deprived deciles, and under-represented in the more 
deprived deciles. In each census, over 40% of the Māori population have been living in the two most deprived deciles, compared to less 
than 15% for NZ European. 
conclusion: The patterns of inequity in socio-economic deprivation between Māori and NZ Europeans have remained virtually 
unchanged since 1991, despite various Government commitments to reduce inequity. Socio-economic deprivation for Māori is a key 
determinant of health inequity, and bolder Government measures prioritised for Māori are needed to change this socio-economic 
gradient if health equity goals are to be met.

S ocio-economic deprivation has a significant 
influence on health.1,2 In Aotearoa New 
Zealand, there are persisting inequities in 

health between the Indigenous Māori population 
and other groups. In 2017–2019, Māori life expec-
tancy at birth was 7.5 years shorter for males and 
7.3 years for females, compared to non-Māori.3 
Previous analyses of census data show that Māori 
are over-represented in the poorest areas of New 
Zealand, as measured by the New Zealand Index 
of Deprivation (NZDep), and that the New Zealand 
(NZ) European population are over-represented 
in the richest areas.4,5 Socio-economic disadvan-
tage has been found to explain approximately 
half of ethnic inequity in mortality for Māori 
adult males, and just over 40% for Māori adult 
females, and this percentage increases as more 
variables of socio-economic position are included 
in the model, suggesting that these estimates are 
likely to be an underestimate of the true influence 
of socio-economic position on health inequity.6,7 
The inequitable distribution of socio-economic 
resources is therefore a major and modifiable 
cause of health inequities in New Zealand. 

Addressing health inequities is considered a 
matter of social justice8,9 and is an objective of 
many governments, including New Zealand.10 In 
addition, legal provisions for equity are made 
through New Zealand’s founding document, Te 

Tiriti o Waitangi—an agreement made in 1840 
between the British Crown and Māori. Te Tiriti 
establishes a partnership that recognises Māori 
as Indigenous people with ongoing sovereignty.11 
It guarantees Māori the same rights and privi-
leges as British subjects, and therefore the right 
to benefit equitably from society.12 Obligations of 
government agencies, including health, are in this 
regard enshrined in New Zealand legislation.

In 2020, an editorial by Crampton was pub-
lished in the New Zealand Medical Journal13 pre-
senting that very little change had occurred in the 
distribution of deprivation by ethnicity between 
the 1991 and 2018 New Zealand censuses. Given 
the importance of socio-economic position as a 
determinant of health inequities, and the rec-
ognised weaknesses with the 2018 Census,14 this 
analysis explores in more depth the distribution 
of the Māori and NZ European ethnic populations 
by deprivation, over the five population censuses 
conducted between 1991–2013. In addition to the 
editorial by Crampton, this research builds upon 
analyses of earlier censuses,5,13 and applies a Kau-
papa Māori lens to the analysis.

Methods
The setting of research questions, analysis and 

interpretation of data were conducted using a 
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Kaupapa Māori informed positioning. This recog-
nises the complexity of historical and contempo-
rary realities of Māori, as well as acknowledging 
and challenging the power dynamics that have 
created and maintained the unequal position of 
Māori.15,16

The NZDep Index is a small, area-based index 
providing a measure of neighbourhood depriva-
tion by looking at the comparative socio-economic 
positions of small areas—“meshblocks”—based 
on nine socio-economic variables from the census 
(see Table 1). Meshblocks are geographical units 
defined by Statistics New Zealand, containing a 
median of approximately 81 people in 2013.17 The 
NZDep Index is presented as both a scale of deciles 
from 1 (least deprived) to 10 (most deprived) 
and a continuous score. Further methodological 
details for the calculation of each NZDep are pub-
licly available from the University of Otago.17–21

Population counts by prioritised ethnicity for 
each meshblock, using the meshblock boundar-
ies at the time of each census, were obtained from 
Statistics New Zealand for the 1991, 1996, 2001, 
2006 and 2013 New Zealand censuses of Popu-
lation and Dwellings. The 2018 Census was con-
ducted in a very different way to earlier censuses 
and consequently, time series comparisons with 
regard to ethnicity cannot reliably be made for 
Māori using 2018 data.14 Therefore, this analysis 
does not include the 2018 Census. Datasets listing 
geographical meshblock by NZDep deprivation 
decile and score (according to the formula at the 
time of each census) for each census year were 
obtained from the University of Otago,23 and the 
datasets were combined to analyse Māori and NZ 
European ethnic population counts by depriva-
tion decile and deprivation score for each census. 
A small number of meshblocks were unable to 
be assigned a NZDep score due to low population 
numbers, and these meshblocks were excluded 
from the analysis. The total percentage of the 
Māori and NZ European population excluded 
from analysis because of this was very small 
(0.77%, 0.16%, 0.15%, 0.13% and 0.40% for the 
1991, 1996, 2001, 2006 and 2013 censuses, respec-
tively). Māori, however, are more likely than non-
Māori to be missed by the census. Statistics New 
Zealand undertakes post-enumeration surveys 
after each census to provide an estimate of any 
undercounting. For Māori, the estimated under-
count was 3.7% in 1996, 4.4% in 2001, 3.1% in 2006 
and 6.1% in 2013, compared to an undercount for 
the total population of 1.6% in 1996, 2.2% in 2001, 
2% in 2006 and 2.4% in 2013.24

Data were analysed based on prioritised eth-
nicity. In the New Zealand census questionnaire, 
a person can belong to more than one ethnic 
group. In prioritised output, each respondent 
is allocated to a single ethnic group using a pri-
oritisation system that ensures ethnic groups, 
of policy importance or of small size, are not 
swamped by the numerically dominant NZ Euro-
pean ethnic group.25 According to this system, 
every respondent who lists Māori as one of their 
ethnicities will be classified as Māori. A respon-
dent will be classified as NZ European only if 
they do not list any other ethnicities (except for 
“New Zealander” or “Kiwi”, which are classified 
as NZ European for the purposes of these anal-
yses). The NZ European ethnic group was used 
as the comparator in this analysis, instead of 
non-Māori, or non-Māori non-Pacific, because it 
gives a clearer picture of the impact of advantage 
or privilege alongside disadvantage.26 The non-
Māori group is also a less consistent comparator 
over time due to changing ethnic composition—
in 1991, the non-Māori category was 91.3% NZ 
European, 5.3% Pacific and 3.2% Asian, whereas 
in 2013 it was 78.1% NZ European, 7.2% Pacific 
and 13.3% Asian. 

Trends in the distribution of NZDep score and 
decile by ethnicity are presented graphically. The 
odds ratio for Māori being in each NZDep decile 
compared to NZ Europeans is presented and 
trends over time were calculated using OpenEpi, 
Version 3. Ethics approval was provided by The 
University of Auckland Human Participants Eth-
ics Committee (ref: 022513).

Results
The Māori population is consistently and 

markedly over-represented in the more deprived 
NZDep deciles, and under-represented in the least 
deprived deciles for all census periods between 
1991–2013 (Figure 1). For the same period, the NZ 
European population has been over-represented 
in the least deprived deciles, especially 1–3, and 
under-represented in the more deprived deciles, 
especially 8–10. This pattern of inequitable dis-
tribution has been virtually unchanged between 
1991–2013. In every census since the inception of 
NZDep in 1991, over 40% of the Māori population 
have been living in the two most deprived deciles, 
compared to less than 15% for NZ Europeans (see 
Table 2). In 2013, over a quarter of the NZ Euro-
pean population lived in the two least deprived 
geographic deciles, compared to 7% of Māori.
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Table 1: NZDep variables, and weights given to each variable in calculating overall NZDep score, for the 1996–2013 
New Zealand censuses. 

Dimension of 
deprivation

Variable 1996 2001 2006 2013

Income 

People aged 18–64⁎ receiving a means tested 
benefit

0.361 0.371 0.364

People living in equivalised households with 
income below a threshold

0.351 0.350 0.356 0.356

Employment People aged 18–64⁎ unemployed 0.358 0.353 0.332 0.338

Education People aged 18–64⁎ without any qualifications 0.327 0.319 0.326 0.332

Home ownership Not living in own home 0.295 0.312 0.334 0.322

Social support People aged <65 living in single parent family⁎⁎ 0.345 0.325 0.333 0.317

Living space
Living in household below equivalised bed-
room occupancy threshold

0.228 0.309 0.318 0.303

Transport People with no access to a car 0.348 0.332 0.311 0.286

Communication⁎⁎⁎

People aged <65 with no access to a 
telephone⁎⁎

0.363 0.336 0.314

People aged <65 with no access to the internet 
at home⁎⁎

0.372

Total % of variance 
explained⁎⁎⁎⁎

57.4% 57.7% 55.4% 60.7%

Source: Tobias et al,5 Atkinson et al17 and Crampton et al.21

Notes: *Prior to 2006, the age range for these variables was 18–59 years to reflect the eligibility threshold for old age pensions at 
the time. 
**Prior to 2006, these variables were calculated for people <60 years. 
***In 2013, access to a telephone was replaced with internet access for the communication dimension. Variable weights for 
NZDep1991 are available on request from the authors of NZDep1991, and are broadly similar to the years 1996–2013.22 

****This refers to the degree to which each set of chosen NZDep variables accounted for the overall variation in the data,  
using a principal components analysis. 

Figure 1: Māori (left) and NZ European (right) population distributions by NZDep decile, 1991–2013.
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Table 2: Percentage of Māori and NZ European population in each NZDep decile, 1991–2013.

% of Māori % of NZ European

NZDep 
decile

1991 1996 2001 2006 2013 1991 1996 2001 2006 2013

1 1.6% 2.8% 2.3% 2.8% 3.2% 12.5% 12.7% 12.7% 13.1% 13.3%

2 2.5% 3.6% 3.4% 3.8% 4.3% 11.9% 12.2% 12.3% 12.5% 12.9%

3 3.5% 4.6% 4.3% 4.7% 4.8% 11.4% 11.6% 12.1% 12.0% 12.1%

4 4.9% 5.7% 5.4% 5.5% 5.8% 11.2% 11.4% 11.4% 11.4% 11.3%

5 5.9% 6.8% 6.8% 6.8% 7.2% 10.6% 10.9% 11.0% 10.9% 10.9%

6 8.0% 8.4% 8.5% 8.8% 8.7% 10.2% 10.4% 10.4% 10.3% 10.3%

7 10.8% 10.6% 10.6% 10.5% 10.5% 9.6% 9.7% 9.6% 9.7% 9.6%

8 13.6% 13.1% 13.4% 13.4% 13.1% 8.9% 8.9% 8.7% 8.5% 8.6%

9 20.2% 17.9% 18.5% 18.2% 17.6% 8.0% 7.6% 7.3% 7.1% 7.0%

10 29.2% 26.6% 26.8% 25.4% 24.8% 5.7% 4.7% 4.4% 4.4% 4.0%

100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Table 3: Odds ratios for Māori being in each NZDep decile, compared to NZ Europeans, 1991–2013.

 1991 1996 2001 2006 2013

Decile OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

1 0.11 0.11–0.11 0.20 0.19–0.20 0.16 0.16–0.16 0.19 0.19–0.19 0.21 0.21–0.22

2 0.19 0.19–0.20 0.27 0.26–0.27 0.25 0.24–0.25 0.28 0.27–0.28 0.30 0.30–0.31

3 0.28 0.27–0.28 0.37 0.36–0.37 0.33 0.32–0.33 0.36 0.35–0.36 0.37 0.36–0.37

4 0.41 0.40–0.41 0.47 0.47–0.48 0.45 0.44–0.45 0.45 0.45–0.46 0.48 0.48–0.49

5 0.53 0.52–0.53 0.60 0.59–0.61 0.59 0.58–0.60 0.60 0.59–0.61 0.63 0.63–0.64

6 0.76 0.76–0.77 0.79 0.78–0.80 0.80 0.79–0.80 0.84 0.83–0.85 0.84 0.83–0.84

7 1.14 1.13–1.15 1.10 1.09–1.11 1.11 1.10–1.13 1.10 1.09–1.12 1.10 1.09–1.11

8 1.60 1.58–1.61 1.54 1.53–1.56 1.62 1.60–1.63 1.67 1.66–1.69 1.61 1.60–1.63

9 2.91 2.89-2.94 2.66 2.64–2.68 2.87 2.85–2.90 2.90 2.87–2.92 2.81 2.79–2.84

10 6.76 6.71-6.82 7.34 7.28–7.40 8.00 7.93–8.07 7.47 7.41–7.54 7.97 7.90–8.04

All P-values <0.05
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Figure 2: Distribution of NZDep scores for Māori and NZ European populations, 1991–2013.
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For both Māori and NZ European populations, 
there appears to be a slight trend for increasing 
percentages of the population living in the less 
deprived areas, and for decreasing percentages of 
the population living in the most deprived deciles.  
However, when compared, there is little change in 
the relative inequity between the two groups (see 
Table 3), especially when it comes to living in the 
most deprived areas. For example, in 2013 Māori 
were 7.97 times more likely than NZ Europeans to 
be living in the most deprived decile, compared 
to being 6.76 times more likely in 1991. In other 
words, the NZ European population is still just as 
privileged compared to the Māori population in 
2013 as in 1991, in terms of living in areas of low 
socio-economic deprivation.

The distribution of the raw NZDep scores of 
individuals in Figure 2 shows a markedly different 
pattern of distribution for the Māori population 
compared to the NZ European population, with 
a consistent pattern over all census periods. The 
NZ European population shows a narrower distri-
bution, skewed towards the least deprived scores, 
where the Māori population has a much wider 
distribution, strongly skewed to the deprived end 
of the scale, with a long tail of the population dis-
tributed in the most deprived scores.

Discussion
Implications for public health

The difference in the deprivation distribution 
between Māori and NZ Europeans is stark and 
inequitable. The over-representation of the NZ 
European population in the least deprived areas 
suggests that this group benefit from an inequita-
ble share of socio-economic resources in New Zea-
land. This privilege contrasts with the even more 
marked disadvantage experienced by Māori—
despite over 170 years of Te Tiriti o Waitangi 
commitments to equity, most Māori in 2013 (75%) 
were still living in the more socio-economically 
deprived half of the country. This indicates a sub-
stantial failure of the Crown’s Te Tiriti o Waitangi 
obligations to provide equal benefits of citizen-
ship, including equitable access to health and the 
social determinants of health.

Of even more concern, is the fact that the pat-
tern and magnitude of relative inequity in depri-
vation between Māori and NZ European has 
shown almost no change since measurement 
began in 1991. This demonstrates that processes 
of both privilege and disadvantage are being per-
petuated in New Zealand and are not changing. 

This indicates a failure of any policy efforts over 
the last two decades to make any substantive dif-
ference to the relative inequity in deprivation 
between Māori and NZ Europeans. 

From a public health perspective, this has sig-
nificant implications for efforts to reduce health 
inequities. Efforts to address health inequities in 
New Zealand have focused on the health system, 
in terms of improving access to and outcomes 
from health services—and these are areas where 
work still needs to be done.27,28 Modest improve-
ments in the life expectancy gap between Māori 
and NZ Europeans have been made but are still 
unacceptable (narrowing from a gap of 8.9 years 
for men and 7.5 years for women in 2005–2007 
to 7.5 years for men and 7.3 years for females 
in 2017–2019).3 Socio-economic position is not 
the only cause of health inequities for Māori, 
with gaps in health outcomes still existing after 
controlling for deprivation.4,29 However, given 
that NZDep explains at least half of the mortal-
ity gap,6,7 large scale progress towards achieving 
health equity, a key objective of the 2022 health 
reforms in New Zealand, is unlikely to be made 
without addressing the persisting inequities in 
socio-economic privilege and disadvantage, or 
“the unequal distribution of power, money and 
resources”.1 

The stark differences in shape of the depriva-
tion distribution of Māori and NZ European pop-
ulations also demands a different style of public 
health response. The traditional public health 
approach to population-based prevention, that 
seeks to introduce policies benefitting the whole 
population and to shift the entire curve to the 
left,30 is of limited value here. The curve is so flat 
for Māori, and with such a long tail, that the pop-
ulation could shift a long distance to the left with-
out any significant improvement for the Māori in 
the tail. This is supported by a significant body 
of evidence that universal policies for the total 
population are often not equitable unless associ-
ated with additional measures proportionate to 
the level of disadvantage31 and a combination of 
approaches are required.32 Policies are needed 
that will compress the distribution for Māori—
this will mean prioritising socio-economic poli-
cies that disproportionately benefit Māori living 
in high deprivation areas.  Policies that will fail 
to do this will fruitlessly perpetuate the current 
patterns of inequity, and the erroneous belief that 
benefits for the whole population will equally 
benefit the Māori and NZ European populations.

Availability of routinely collected ethnicity 
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data and a stable metric for monitoring socio-eco-
nomic disadvantage is an asset in New Zealand, 
but it is clear that this has not been sufficient to 
produce the expected level of alarm or action. This 
is a sobering message for public health research-
ers and practitioners, and asks the question: what 
else can be done to communicate alarming public 
health data in ways that creates a sense of outrage 
and urgency in policy makers and the public? 
NZDep deciles by ethnicity have been reported on 
in a number of New Zealand health reports over 
the last 20 years,7,27,33,34 and the shape of the graphs 
would be familiar to many in the health and social 
policy sector. The lack of action in the face of such 
widely available data suggests a normalisation 
or acceptance of disparity and privilege in New 
Zealand. 

Socio-economic deprivation for Māori has its 
causes in historical and present day processes, 
both relating to racism and colonisation. Our 
analysis shows that the pattern of unequitable dis-
tribution of resources has remained unchanged 
for at least two decades—since measurement of 
deprivation began. The ongoing structural rac-
ism maintaining this pattern needs to be named, 
and more explicitly acknowledged and addressed 
if real, sustainable changes are to be made to the 
distribution of socio-economic resources, and 
health outcomes, in New Zealand. To understand 
the persistence of Māori disadvantage across mul-
tiple domains, we need to view ethnic discrimi-
nation as a broader system that is reciprocal and 
reinforcing.35 Policies and initiatives to address 
ethnic discrimination in parts of the system 
(e.g., health) will have limited success until the 
“uber-discrimination” is unpacked and addressed 
from a systems perspective, including identifying 
the leverage points and interventions that will 
work simultaneously across subsystems.35

Limitations
It is important to remember that the NZDep is a 

relative measure, so this analysis does not assess 
any absolute changes in material deprivation, nor 
their impacts on ethnic inequities in life expec-
tancy. The focus of this analysis is on inequity 
between Māori and the dominant NZ European 
ethnic group privileged through colonisation, and 
from this standpoint the relative inequity between 
these two groups is virtually unchanged over all 
census periods measured. This relative inequity 
will need to be addressed to achieve health equity 
between these groups in New Zealand. 

The NZDep Index is only a partial or proxy 

measure for socio-economic deprivation36 and 
does not capture all dimensions of socio-eco-
nomic position. NZDep alone has been estimated 
to capture only 50% of the effect socio-economic 
position on health compared to when individual 
measures are included.37 This analysis is not able 
to examine changes in the ethnic distribution of 
other important social determinants of health, 
such as educational outcomes, employment and 
wealth. 

As a neighbourhood measure, there are many 
things that NZDep does not tell us about the level 
of socio-economic deprivation experienced by 
individuals or households living in that neigh-
bourhood. Even at meshblock level, the degree of 
heterogenicity of socio-economic position is large, 
and Māori and NZ Europeans living in the same 
decile, for example, should not be assumed to 
have the same level of socio-economic resources. 
At each deprivation decile, Māori life expectancy 
is shorter than NZ European.29 After controlling 
for neighbourhood deprivation, part of this gap 
could be explained by NZ Europeans within a 
given neighbourhood having a greater share of 
the socio-economic resources, but it also points to 
other forms of ongoing structural racism, such as 
access to, and experience within, health services.

Analysing ethnic distribution of NZDep at an 
aggregate level also does not reveal the degree of 
mobility between deciles.  An analysis of mobil-
ity between deprivation deciles38 found that, at an 
individual level, Māori are much less likely to stay 
in low deprivation areas, and that NZ Europeans 
in high deprivation areas are much more likely 
to move out of them. Other research39 has found 
that Māori children, other young people, and sole 
parents are more likely than other groups in New 
Zealand to experience persistent deprivation, 
indicating that the cumulative “duration of expo-
sure” to high deprivation over a lifetime is also an 
inequitable burden for Māori. 

Another consideration that this analysis is 
unable to examine is the different gender and 
age profiles of populations living in high depri-
vation areas—the Māori population overall has 
a much younger age structure than the NZ Euro-
pean population, and sole parent families are 
over-represented in deprived deciles. This means 
there is likely to be an over-representation of 
Māori women and children in the most deprived 
deciles, and that inequity in deprivation in New 
Zealand has intersecting ethnic, gender and age 
dimensions. 

There are some limitations in using the NZDep 
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for each census as a time series. There have been 
some modifications to the NZDep index between 
1991 and 2013—thresholds for individual vari-
ables have changed and the crowding and com-
munication variables have been modified. These 
modifications are considered necessary to main-
tain consistency over time, and they are not con-
sidered to be significant sources of bias.5 There 
have been some changes to the ethnicity ques-
tion in the census over time, and in the classifi-
cation of some responses. As noted above, the 
ethnic composition of the non-Māori category 
has also changed substantially since 1991. The 
impact of these changes is minimised by analys-
ing based on prioritised ethnicity and using the 
NZ European ethnic group (including “New Zea-
lander” type responses) as the comparator group.  
Meshblock boundaries have also changed slightly 
over time. The meshblock boundaries used for 
each census were correct at the time of each cen-
sus, but this means there is some inconsistency 
between census periods. Most meshblocks have 
not experienced boundary shifting, so the bias 

from this is small. This was tested by repeating 
the same analysis (not shown here); using the  
meshblocks for each census coded with the 2013 
meshblock boundaries. 

Conclusion
The stark patterns of inequity in socio- 

economic deprivation between Māori and NZ 
Europeans have remained virtually unchanged 
since measurement began over two decades ago. 
We are facing a normalisation or acceptance 
of ethnic disadvantage and privilege in New  
Zealand. Socio-economic deprivation for Māori 
is a key determinant of health inequity. The  
ongoing structural racism maintaining this pat-
tern needs to be named and explicitly addressed 
if real changes are to be made to the distribu-
tion of socio-economic resources, and health 
outcomes, in New Zealand. Changing this socio- 
economic gradient will require bolder and more 
socially just Government action prioritised 
towards Māori.
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Understanding the context of hospital 
transfers and away-from-home 
hospitalisations for Māori
Donna Cormack, Bridgette Masters-Awatere, Arier Lee, Arama Rata, Amohia Boulton

abstract 
In Aotearoa New Zealand, people regularly travel away from their home to receive hospital care. While the role of whānau support for 
patients in hospital is critical for Māori, there is little information about away-from-home hospitalisations. This paper describes the 
frequency and patterning of away-from-home hospitalisations and inter-hospital transfers for Māori. Data from the National Minimum 
Dataset (NMDS), for the 6-year period of 1 January 2009–31 December 2014, were analysed. Basic frequencies, means and descriptive 
statistics were produced using SAS software. We found that more than 10% of all routine hospitalisations constituted an away-from-
home hospitalisation for Māori; that is, a hospitalisation that was in a district health board (DHB) other than the DHB of usual residence 
for the patient. One quarter (25.19%) of transfer hospitalisations were to a DHB other than the patient’s DHB of domicile. Away-from-
home hospital admissions increase for Māori as deprivation increases for both routine and transfer admissions, with over half of 
Māori hospital admissions among people who live in areas of high deprivation. This analysis aids in understanding away-from-home  
hospitalisations for Māori whānau, the characteristics associated with these types of hospitalisations and supports the development 
and implementation of policies which better meet whānau Māori needs. The cumulative impact of the need to travel to hospital for 
care, levels of poverty and a primarily reimbursement-based travel assistance system all perpetuate an unequal cost burden placed 
upon Māori whānau.

The geography of Aotearoa New Zealand, and 
the way that services are configured across 
district health boards (DHBs), means that 

it is relatively common for people to travel away 
from their home to receive care, whether that 
travel is planned or is a result of acute situations.1,2 
Although the Ministry of Health has a strategic goal 
that more people will receive healthcare closer to 
where they live,3 it is likely that patients will still be 
required to travel for more highly specialised ser-
vices or in cases where treatment is regionalised.4–6 

In circumstances where patients need to 
travel away from home for care, there is recogni-
tion of the importance of having family, whānau 
or other support people with them.4–8 This is not 
a new phenomenon for Māori, who have long 
understood the critical role of whānau in the 
care and support of those who are unwell,9–11 par-
ticularly when whānau members are required to 
travel for healthcare or are hospitalised away 
from their usual home. However, there are lim-
ited data available on away-from-home hospi-
talisations or hospital transfers for Māori. This 
paper describes the frequency and patterning of 
away-from-home hospitalisations and inter-hos-
pital transfers for Māori. The analysis was under-
taken as part of a broader Hospital Transfers 

project that sought to describe circumstances 
and experiences of whānau in the care of their 
whānau member when they require care away 
from their usual home base.

Away-from-home hospitalisations  
and inter-hospital transfers

The focus of this paper is on describing the pat-
terning of hospitalisations away from a patient’s 
home base. “Away-from-home” is a relative 
concept and is, therefore, somewhat difficult to 
define. For the purposes of the broader project, 
an away-from-home hospitalisation was under-
stood as one that required the patient to travel 
away from the geographic area where they usu-
ally reside.11 However, due to data limitations, 
for this paper “away-from-home” was defined as 
“a hospital admission where the DHB of the hos-
pital facility was different from the DHB of usual 
residence”. Inter-hospital transfers were also of 
interest, as transfers between different hospital 
facilities can also involve travelling some dis-
tance for patients and whānau.11

The Ministry of Health routinely publishes 
data on hospitalisations, based on the National 
Minimum Dataset (NMDS), a national collection 
that holds information on all hospital events.12 
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In the past, these publications included report-
ing of the proportion of hospital discharges that 
involved a transfer.13 However, data on transfers 
(where a discharge was recorded as a transfer) 
have not been included in the routine reporting 
from the Ministry of Health since the 2004/2005 
report. In this report, 6.1% of all hospital dis-
charges were a transfer.14 Transfer discharges 
were more common for medical, rather than sur-
gical, discharges.14 

While transfer data are no longer routinely 
publicly reported by the Ministry of Health, data 
continues to be collected. Inter-district flows, 
which represent the flow of money between 
DHBs to cover services provided by another DHB, 
are reported.15 However, these data are generally 
not pubicly reported as numbers of individual 
patients, but rather as volume of events or costs. 
Reporting on inter-hospital transfers in terms of 
numbers of patients or events in Aotearoa New 
Zealand requires specific analysis of the routinely 
collected hospitalisations data in the National 
Minimum Dataset (NMDS). 

Away-from-home hospitalisations  
and inter-hospital transfers for Māori 

Information on away-from-home hospitalisa-
tions and inter-hospital transfers disaggregated 
by ethnicity is not currently routinely available. 
It is, therefore, difficult to estimate how common 
these events are for Māori, and the characteris-
tics associated with them. The lack of ethnicity 
analysis, in turn, impacts on the health system’s 
ability to plan services and provide appropri-
ate levels of resourcing to support whānau who 
might be travelling with a whānau member to 
provide care and assistance. However, we know 
that the locations of public hospitals historically 
have reflected the needs of NZ European/Pākehā 
populations, rather than Māori communities.16 
We also know from research and monitoring that 
there are different patterns of hospitalisations 
for Māori relative to non-Māori;13 for example, 
higher rates of hospitalisation for cardiovascular 
disease.17,18 Additionally, because not all regions 
and facilities offer all services, the distribution 
of Māori populations by region and DHB may 
have an impact on away-from-home hospital-
isation events for Māori. Despite the support 
offered through the National Tavel Assistance 
scheme (NTA), the inequitable distribution of 
deprivation, income, employment and insurance 
between Māori and NZ European/Pākehā peoples 
means that a different approach is essential to  
provide the additional resources required to 

achieve equity for Māori when travelling to  
support whānau in hospital. 

Methods
Undertaken as part of a Hospital Transfers 

project, the activities associated with identifying 
the patterns of away-from-home care for Māori 
whānau were carried out within the description 
phase of the project (the other two phases were 
engagement and uptake) of the larger project. An 
initial scan of reporting data found that Ministry 
of Health14 routinely reported hospital transfer 
numbers were 10+ years old. In the absence of 
up-to-date analysis, and if it was assumed that hos-
pitalisation admissions for Māori had remained 
static, it is likely that that planning and resource 
allocations (such as the NTA budget) are underes-
timating the scale of need that exists. 

Statistical analysis
To examine more recent patterns, secondary 

analysis of data collected as part of the National 
Minimum Dataset (NMDS) was undertaken for 
the 6-year period of 1 January 2009–31 Decem-
ber 2014 (this cut-off date was due to changes 
in reporting in the NMDS). Ethics approval was 
obtained from the University of Waikato Ethics 
Committee (HREC Health#2017–20) and ratified 
by the University of Auckland Human Partici-
pants Ethics Committee (UAHPEC). The NMDS 
contains data on hospital events, and records 
in the Confidentialised Unit Record File (CURF) 
represent a hospital event, rather than an indi-
vidual patient. Statisical analysis for this paper 
was generated using SAS/STAT software, Version 
9.4 of the SAS System for Windows. SAS Institute 
Inc., Cary, NC, USA.

Variables
We coded hospitalisations based on admission 

data, using the admission source code variable 
in the NMDS, whereby admissions are coded as 
“T” for “transfer from another facility” or “R” 
for “routine”.12 It is possible that the admis-
sion source code “T” could refer to a “statisti-
cal transfer”, where the transfer is between two 
wards or departments within the same facility, 
rather than between facilities. To exclude sta-
tistical transfers from analysis, we intended to 
restrict transfer admissions to those admissions 
where the facility code for discharge and admis-
sion were different. However, given there was 
significant missing data for these variables, this 
strategy could not be carried out to distinguish 
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“statistical transfer” from “transfer between two 
different facilities”. Hence “transfer” in this paper 
is defined based on admission code “T”, which 
includes both “statistical transfer” and “transfer 
between two different facilities”.

We categorised admissions as away-from-
home hospitalisations where the DHB of domi-
cile for the admission (i.e., the DHB where the 
person admitted resided) was different to the 
DHB of admission (i.e., the DHB where the facil-
ity they were admitted to was located).19–20 To 
allow this analysis, we categorised all public 
hospital facilities to one of the 20 DHBs based on 
the Ministry of Health facility code table,20 and 
excluded facilities where the facility type code 
was Null in the dataset, as well as where there 
was not a DHB domicile code or DHB facility code 
recorded (n=1,544 records). For away-from-hos-
pitalisations, we restricted analysis to New Zea-
land residents. 

Ethnicity was reported at Level 2 on the CURF 
dataset.21 For analysis, and given our primary 
variable of interest was Māori ethnicity, ethnic-
ity data were aggregated to the broad Level 1 
ethnic groupings of Māori, Pasifika, Asian, Mid-
dle Eastern/Latin American/African, Other, and 
European.22 A “total ethnicity” approach was 
used, whereby people who reported more than 
one ethnicity were counted once in each applica-
ble Level 1 ethnic grouping.23 The exception was 
‘European’, which was the reference group, and 
only included those people who only reported a 
European ethnicity. Age was grouped into 10-year 
age bands for analysis for ages between 1 year 
and 90 years, with ages up to 1 year and 91 years 
and over grouped as separate categories. Sex was 
coded as male or female, with “indeterminate” 
or “unknown” codes grouped together as “other” 
(these labels and categories are the only ones 
available in the NMDS dataset, and do not reflect 
the range of ways people identify their gender). 

Admission type described whether the admis-
sion was an “arranged admission”, an “acute 
admission”, an “elective admission of a privately 
funded patient”, or an admission “from DHB book-
ing system”. Event type was coded according to the 
Ministry of Health codeset.23

Results
Transfer admissions

Table 1 below shows the demographic character-
istics associated with transfer hospital admissions 
between 2009 and 2014 (inclusive), compared with 
routine admissions. Over the 6-year time period, 

there were 388,696 hospital admissions that were 
coded as a transfer (that is, where an admission 
was coded as a transfer to another facility), repre-
senting 6% of all hospitalisations. The proportion 
of transfer admissions is higher in women than in 
men (6.6% vs 5.3%). Furthermore, under-1-year-
olds had highest % of transferred hospitalisa-
tions (15.4%), followed by over-91 years (12.1%) 
(although overall numbers in this age group are 
relatively smaller). 

Māori made up a larger proportion of routine 
hospital admissions relative to transfer admis-
sions, while Asian ethnic groups made up a 
slightly larger proportion of transfer admissions 
compared with routine admissions (Table 1). 
Overall, 5% of all hospital admissions for Māori 
were transfer admissions, compared to 6.1% for 
European ethnic groups. The proportion of hos-
pital admissions that are transfers has remained 
around 6%, with a slight drop in 2014 to 5.5%.

When examined by region, Table 2 shows the 
proportion of routine and transfer admissions by 
DHB for the 6-year period. The variation in rates 
across the four DHBs likely represents those with 
major hospitals, including major trauma hospi-
tals, as well as population size of DHBs (Table 2).

Māori away-from-home hospitalisations
During this period, there were a total of 

121,145 hospitalisations that were categorised 
as away-from-home hospitalisations for Māori. 
Of these, 108,817 away-from-home admissions 
were routine, representing 10.4% of all routine 
admissions for Māori. A further 12,328 away-
from-home hospitalisations were transfer admis-
sions (25.2% of all 48,940 transfer admissions for 
Māori) (Table 3). While transfer admissions were 
more likely to be away-from-home than rou-
tine admissions (25.2% vs 11.3%), only one in 10 
(10.2%) of all away-from-home hospitalisations 
were transfer admissions, with 89.9% of away-
from-home hospitalisations being routine admis-
sions. Away-from-home hospitalisations were 
more common for women, a pattern similar to 
total hospitalisations. Over a third of away-from-
home hospitalisations were among infants, chil-
dren and young people under 21 years (this is 
affected by the age structure of the population).

Similarly to hospitalisations, away-from-home 
hospital admissions increase for Māori as depri-
vation increases. Around 50% of all away-from-
home hospitalisations are among Māori living in 
deciles 9 and 10 (Figure 1), which will reflect the 
distribution of deprivation for Māori.
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Table 1: Characteristics of transfer hospital admissions compared with routine admissions, 2009–2014. 

Admission type

Routine Transfer Total

N Row % N Row % N

Total 6,043,382 94.0 388,696 6.0 6,432,078

Sex

Female 3,337,304 93.4 237,102 6.6 3,574,406

Male 2,706,034 94.7 151,592 5.3 2,857,626

Other 44 95.7 – – 46

Age at admission

Under 1 501,805 84.6 91,030 15.4 592,835

1–10 459,365 98.5 7,224 1.5 466,589

11–20 427,264 96.5 15,437 3.5 442,701

21–30 678,412 93.3 48,534 6.7 726,946

31–40 632,521 93.0 47,611 7.0 680,132

41–50 576,487 97.1 16,939 2.9 593,426

51–60 639,255 96.6 22,629 3.4 661,884

61–70 736,179 95.8 32,192 4.2 768,371

71–80 745,787 94.4 44,214 5.6 790,001

81–90 552,636 91.7 49,973 8.3 602,609

>=91 93,671 87.9 12,913 12.1 106,584

Ethnicity

Māori 993,950 95.0 52,250 5.0 1,046,200

Pasifika 503,627 94.3 30,453 5.7 534,080

Asian 413,574 92.4 33,871 7.6 447,445

MELAA 71,415 94.0 4,548 6.0 75,963

Other 9,592 94.1 596 5.9 10,188

European 
only

4,290,721 93.9 279,001 6.1 4,569,722

Year

2009 950,210 93.8 62,955 6.2 1,013,165

2010 975,430 93.7 65,491 6.3 1,040,921

2011 992,002 93.8 65,601 6.2 1,057,603

2012 1,022,606 93.9 66,749 6.1 1,089,355

2013 1,034,536 94.0 65,586 6.0 1,100,122

2014 1,068,598 94.5 62,314 5.5 1,130,912

Note: Ethnicity is categorised for analysis as total ethnicity (where everyone is counted once in each broad ethnic group they 
identify with), except for European only, which is the reference group.
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Table 2: Transfer hospital admissions by DHB, compared with routine admissions, 2009–2014. 

DHB of admission

Admission type
Total

Routine Transfer

N Col % N Col % N

Auckland 759,033 12.6 97,442 25.5 856,475

Bay of Plenty 303,814 5.0 6,925 1.8 310,739

Canterbury 655,370 10.9 65,568 17.2 720,938

Capital and Coast 389,204 6.5 24,646 6.5 413,850

Counties Manukau 662,403 11.0 43,053 11.3 705,456

Hawkes Bay 225,547 3.7 6,341 1.7 231,888

Hutt Valley 189,573 3.1 5,245 1.4 194,818

Lakes 150,639 2.5 5,289 1.4 155,928

Mid Central 222,697 3.7 8,498 2.2 231,195

Nelson Marlborough 171,329 2.8 5,964 1.6 177,293

Northland 294,489 4.9 10,439 2.7 304,928

South Canterbury 82,533 1.4 1,038 0.3 83,571

Southern 389,866 6.5 23,497 6.2 413,363

Tairāwhiti 65,158 1.1 1,014 0.3 66,172

Taranaki 167,432 2.8 4,602 1.2 172,034

Waikato 571,272 9.5 44,080 11.5 615,352

Wairarapa 960 0.0 574 0.2 1,534

Waitematā 595,575 9.9 24,047 6.3 619,622

West Coast 37,730 0.6 1,540 0.4 39,270

Whanganui 99,294 1.7 2,214 0.6 101,508

Total (n, row %) 6,033,918 94.0 382,016 16.0 6,415,934

*Frequency missing = 16,144, i.e., 16,144 records with facility codes that do not link to any DHB; Null = 77,833.
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Table 3: Māori “away-from-home” hospital admissions, 2009–2014. 

Admission type

Routine Transfer Total

N % N % N

Total 108,817 89.8 12,328 10.2 121,145

Sex

Female 57,179 90.6 5,961 9.4 63,140

Male 51,634 89.0 6,367 11.0 58,001

Other – 100.0 – – –

Age at admission

Under 1 8,002 82.1 1,745 17.9 9,747

1–10 20,945 94.6 1,202 5.4 22,147

11–20 16,201 92.3 1,356 7.7 17,557

21–30 16,368 92.4 1,352 7.6 17,720

31–40 11,060 91.4 1,036 8.6 12,096

41–50 11,176 88.6 1,435 11.4 12,611

51–60 11,558 86.2 1,851 13.8 13,409

61–70 8,482 85.1 1,484 14.9 9,966

71–80 4,126 85.1 720 14.9 4,846

81–90 861 86.3 137 13.7 998

>=91 38 79.2 10 20.8 48

Event type

Birth event 3,438 99.1 30 0.9 3,468

Intended day case 22,745 98.1 443 1.9 23,188

Psychiatric inpatient 1,878 88.6 241 11.4 2,119

Non-psychiatric inpatient 80,756 87.4 11,614 12.6 92,370

Admission type

Arranged admission 29,982 86.8 4,546 13.2 34,528

Acute admission 50,883 87.2 7,487 12.8 58,370

Admitted from DHB  
booking system

27,950 99.0 295 1.0 28,245

* Frequency missing = 16,837, i.e., 16,837 records do not have either a DHB domicile code or a DHB facility code to determine  
if it was away from home.
** Numbers under 5 are suppressed.
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Discussion
This study has identified that away-from-home 

and transfer hospitalisations are relatively com-
mon events for Māori. Transfer admissions rep-
resented around 5% of all hospital admissions 
for Māori during this time period. This finding 
appears to be broadly in line with the propor-
tion of hospital discharges that were transfers 
reported earlier by the Ministry of Health.14 How-
ever, transfer admissions were a lower propor-
tion of Māori admissions (5.0%), compared with 
admissions for European ethnic groups (6.1%). 

Nearly one quarter (23%) of all transfer admis-
sions are under 1 year (babies and infants), with the 
transfer likely related to peri-natal and/or neo-na-
tal complications or conditions. Stevenson and col-
leagues24 recognised the likelihood of a transfer 
between these two groups, noting “secondary and 
tertiary maternity care is required if there is a dis-
ruption to the hapūtanga and the health of the preg-
nant woman or her baby is at risk.”24

More than 10% of all routine hospitalisa-
tions constituted an away-from-home hospital-
isation for Māori in this period. While routine 
admissions accounted for the vast majority of 
away-from-home hospitalisations, transfer hospi-
talisations are more likely to be away-from-home. 
This is likely to be an underestimate of actual 
away-from-hospitalisations, as we only included 
those transfers to a DHB other than the DHB of 

domicile. However, given the size of some DHBs 
in New Zealand, even a hospitalisation within the 
DHB of domicile could involve relatively long dis-
tances (e.g., approximately 100kms) and could be 
considered an away-from-home hospitalisation 
by whānau that will not be captured in our analy-
sis, which is a limitation of the study.

An additional limitation is the way the admis-
sion source is coded on the NMDS, which means 
that we were unable to exclude statistical trans-
fers from our categorisation of a hospital trans-
fer admission. As a consequence, the inclusion of 
statistical transfers could result in overestimat-
ing actual inter-facility transfers as a number of 
included transfer events will be within the same 
facility. Similarly, the records code events rather 
than people. Because the data represent the num-
ber of events, a person may be counted multiple 
times if they had multiple admissions. 

Some DHBs with a high Māori population that 
require large distances to be travelled between 
hospitals can mask the extent of financial burden 
impacts for whānau. A separate hospital study25 
reported the impacts for patients, and partners 
and family at home, on their wellbeing. Partners 
and family relied on the goodwill of an employer 
allowing for reduced work hours to ensure chil-
dren were cared for and taken to school. Mean-
while, inadequate provision of food at hospitals 
(for parents staying in hospital with a sick child 
of 0–5 years) meant mothers often went without 

Figure 1: Away-from-home hospitalisations for Māori, 2009–2014, by NZDep2006.*

* Includes routine and transfer admissions
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food. Furthermore, the costs associated with hos-
pital parking, car maintenance and petrol costs 
in addition to the preparation of additional meals 
for whānau at home and in hospital, negatively 
impacted the wellbeing of Māori whānau.

The characteristics associated with away-
from-home hospitalisations are important for 
understanding the complexity of these for Māori 
whānau. Similarly, awareness of the character-
istics associated with these types of hospitalisa-
tions has implications for planning and design 
that can better respond to the needs of whānau, 
and to assist in the development and imple-
mentation of policies at the national and local 
level, particularly in light of the current system 
reforms. One example where such awareness 
is important is the National Travel Assistance 
scheme (NTA), a reimbursement-based system 
centrally coordinated by the Ministry of Health. 
Services and resoures for whānau vary between 
DHBs.16,26 With a reimbursement approach, the 
burden is placed on Māori whānau who must 
carry the costs while waiting for a decision 
about their application.16 The likelihood of an 
away-from-home hospitalisation increases for 
Māori as deprivation increases, with many away-
from-home hospitalisations for Māori living in 
NZDep 9 and 10, meaning that the reimbursement 
approach to support is unlikely to meet immediate 
assistance needs. In this analysis, we also found 
that over a third of Māori away-from-home hos-
pitalisations (using our conservative catgorisa-

tion) were for infants, children and young people, 
meaning it is likely that they would have needed 
whānau to travel and stay with them during the 
hospitalisation. 

Conclusion
For Māori, away-home-hospitalisations are 

not uncommon, especially among admissions 
involving a transfer. When considered in light 
of actual numbers, Māori as a proportion of the 
whole population (16.5%),27 the negative expe-
riences of Māori during hospital admissions7,25,28 
and a high proportion of Maōri living in areas of 
high deprivation, the impact of away-from-home 
hospitalisations on Māori needs to be considered 
in planning and policy development. The cumu-
lative impact of the need to travel to hospital for 
care, levels of poverty and a primarily reimburse-
ment-based NTA system all serve to perpetuate an 
unequal cost burden placed upon Māori whānau. 
Decisions regarding government health-related 
policies and service funding draw on report-
ing and analysis of large data sets, such as the 
NMDS. However, if the Ministry of Health is no 
longer routinely reporting the rates of hospital 
transfers, does not report on away-from-home 
hospitalisation, and continues to fail to report 
ethnicity data for all indicators, resource allo-
cation will be poorly informed and inequitable, 
with significant implications for Māori patients 
and their whānau. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Nov 11; 135(1565). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 49

competing interests
Nil.

acknowledgements
We would like to thank the staff at the Ministry of Health 
who assisted our team with access to the data. We also 
thank the whānau, transfer personnel and clinical staff 
that participated in this research. Acknowledgement 
goes to the many people who contributed to the project, 
in particular our advisors, students and interns, and 
colleagues.
We would like to thank Ngā Pae o te Māramatanga (the 
Māori Centre of Research and Excellence – CORE) for 
supporting the Hospital Transfers research project and 
for supporting several summer student internships. 
In particular we acknowledge several staff for their 
support: Professor Linda Waimarie Nikora, Professor 
Jacinta Ruru, Professor Tracey McIntosh, Professor 
Papaarangi Reid, Dr Mohi Rua, Daniel Patrick, Marie-
Chanel Berghan and Jane Rangiwahia.

author information
Donna Cormack: Associate Professor, Te Kupenga 

Hauora Māori, The University of Auckland,  
Auckland, New Zealand.

Bridgette Masters-Awatere: Associate Professor,  
School of Psychology, University of Waikato, 
Hamilton, New Zealand.

Arier Lee: Biostatistician, Faculty of Medical and Health 
Sciences, The University of Auckland, Auckland,  
New Zealand.

Arama Rata: Research Fellow, National Institute of 
Demographic and Economic Analysis (NIDEA), 
University of Waikato, Hamilton, New Zealand.

Amohia Boulton: Research Centre Director, Whakauae 
Research Services, Whanganui, New Zealand.

corresponding author
Donna Cormack, Associate Professor, Te Kupenga 

Hauora Māori, University of Auckland, Auckland, 
 New Zealand. E: d.cormack@auckland.ac.nz

references
1. Butt A, Singh P, Farrant G, et al. Interhospital 

transfer of acute general surgical patients in 
the Taranaki region of New Zealand. N Z Med J. 
2013;126(1387):81-86.

2. Freebairn R. Interhospital and emergency transfers 
in Zealand. N Z Med J. 2012;125(1351), 7-9.

3. Ministry of Health. Available from https://www.
health.govt.nz/new-zealand-health-system/
new-zealand-health-strategy-future-direction/
five-strategic-themes/closer-home. Accessed Nov 1 
2020.

4. Ministry of Health. (2008). A Portrait of Health. Key 
Results of the 2006/07 New Zealand Health Survey. 
Wellington: Ministry of Health. Available from 
https://www.moh.govt.nz/NoteBook/nbbooks.
nsf/0/9FF50018D90C43D3CC2574640009AE76/$file/
portrait-of-health-june08.pdf.

5. Mbuzi V, Fulbrook P, & Jessup M. Indigenous 
peoples’ experiences and perceptions of 
hospitalisation for acute care: A metasynthesis of 
qualitative studies. Int J Nurs Stud. 2017;71, 39-49. 
http://doi.org/gbf84f. 

6. Ellison-Loschmann L & Pearce N. Improving 
access to health care among New Zealand’s Maori 
population. Am J Public Health. 2006;96(4):612-617. 
https://doi.org/10.2105/AJPH.2005.070680.

7. Graham R & Masters-Awatere B. Experiences 
of Māori of Aotearoa New Zealand’s public 
health system: a systematic review of two 
decades of published qualitative research. Aust 
N Z J Public Health. 2020;44(3). https://doi.
org/10.1111/1753-6405.12971.

8. Rameka R.  He arakānihi ki te oranga: Report, 
Health Research Council, Rangahau Hauora award. 
2006. Wellington, New Zealand: Te Rōpū Rangahau 
Hauora a Eru Pōmare.

9. Bolitho S & Huntington A. Experiences of Maori 
families accessing health care for their unwell 
children: a pilot study. Nurs Prax N Z. 2006;22(1).

10. Wepa D & Wilson D. Struggling to be involved: 
An interprofessional approach to examine Māori 
Whānau engagement with healthcare services. J 
Nurs Res Prac. 2019;3(3):01-05.

11. Masters-Awatere B, Boulton A, Rata A, et al. Behind 
the label: Complexities of identifying Māori whānau 
in an away from home hospital transfer. N Z J 
Psychol. 2017;43(6):20-29.

12. Ministry of Health. National Minimum 
Dataset. 2021. Available from: https://
www.health.govt.nz/nz-health-statistics/
national-collections-and-surveys/collections/
national-minimum-dataset-hospital-events. 

13. Ministry of Health. (2021). Publicly funded hospital 
discharges – 1 July 2018 to 30 June 2019. Available 
from https://www.health.govt.nz/publication/
publicly-funded-hospital-discharges-1-july-2018-
30-june-2019.

14. Ministry of Health. Hospital Throughput 2003/2004 
Report. 2006. Wellington: Ministry of Health.

15. Ministry of Health. 2019/20 DHB funding 
advice. IDF forecast methodology notes. 
2019. https://nsfl.health.govt.nz/finances/
financial-standards-and-guidelines/
inter-district-flows.

16. Masters-Awatere, B., Cormack, D., Brown, R., 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Nov 11; 135(1565). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 50

et al. Hospital Transfers: Supporting whānau 
engagement during hospitalisations. Te Arotahi 
Series #4. Dec, 2019. Ngā Pae o te Māramatanga, 
University of Auckland. http://ebooks.auckland.
ac.nz/tearotahi_december_2019_no_4/.

17. Mason K, Toohey F, Gott M, Moeke-Maxwell T. 
Māori: living and dying with cardiovascular 
disease in Aotearoa New Zealand. Curr Opin 
Support Palliat Care. 2019;13(1):3-8. doi: 10.1097/
SPC.0000000000000404. PMID: 30431459.

18. Ministry of Health. Tatau Kahukura: Māori health 
Chartbook 2015 (3rd ed.). 2015. Wellington, New 
Zealand: Ministry of Health.

19. Ministry of Health. Data dictionaries. Available from 
https://www.health.govt.nz/nz-health-statistics/
data-references/data-dictionaries. 

20. Ministry of Health. Facility Codes. 2022. 
Available from https://www.health.govt.nz/
nz-health-statistics/data-references/code-tables/
common-code-tables/facility-code-table. 

21. Ministry of Health. Access to survey 
microdata. 2017. Available from https://
www.health.govt.nz/nz-health-statistics/
national-collections-and-surveys/surveys/
access-survey-microdata.

22. Ministry of Health. HISO 10001:2017 Ethnicity Data 
Protocols. 2017. Wellington: Ministry of Health.

23. Ministry of Health. Event-type code table. 
Available from https://www.health.govt.nz/
nz-health-statistics/data-references/code-tables/
common-code-tables/event-type-code-table. 

24. Stevenson K, Cram F, Filoche S & Lawton B. (2020). 
The impact on whānau wellbeing: transferring 
to secondary or tertiary hospitals following a 
disruption to the birthing journey. MAI J. 9:121-132, 
doi:10.20507/MAIJournal.2019.9.2.3.

25. Masters-Awatere, B, Graham, R, Scott, N, & Atatoa 
Carr P. Meal provision needed for caregivers who 
stay with a child in hospital. Int Perspect Psychol 
Res Pract Consult. 2020. https://doi.org/10.1037/
ipp0000131.

26. Masters-Awatere B, Cormack D Graham R & 
Brown R. Observations by and conversations with 
health workers and hospital personnel involved 
in transferring Māori patients and whānau to 
Waikato Hospital. Int J Env Res Public Health. 
2020. Published online: https://www.mdpi.
com/1660-4601/17/23/8833.

27. Statistics New Zealand. 2019. Available from https://
www.stats.govt.nz/information-releases/2018-
census-population-and-dwelling-counts.

28. Wilson D & Barton P. Indigenous hospital 
experiences: A New Zealand case study. J Clin Nurs. 
2012;21(15-16), 2316-2326. http://doi.org/f35b5b. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Nov 11; 135(1565). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 51

Ethnicity data audit in a secondary 
care gastroenterology service
Jennifer Randle, Stephen Inns, Ricci Harris, Melissa McLeod

abstract
aim: To audit the quality of ethnicity data stored under National Health Index (NHI) in the Hutt Hospital database against a fresh  
collection of self-identified ethnicity to identify the level of (mis)match present between the datasets.
method: Self-identified ethnicity data was collected from 200 consecutive patients presenting to outpatient gastroenterology services 
and compared to National Health Index (NHI) in the Hutt Hospital database, using the process outlined in the Primary Care Ethnicity 
Data Audit Toolkit.
results: The overall level of match between the individual’s self-identified ethnicity and that recorded in the hospital database was 
89% (95% CI [83.8–93.0]). Eighteen patients (9%) self-identified as Māori, 16.7% (95% CI [3.6–41.4]) of whom were not recorded as 
Māori in the hospital database. Three patients were recorded as Māori in the hospital database but did not self-identify as Māori.
conclusion: Ethnicity data are fundamental to the monitoring and provision of equitable health and healthcare, with a range of 
applications in the health sector. Our findings of poor-quality ethnicity data for Māori in a hospital NHI database are consistent with 
previous studies. The assessment of ethnicity data quality must be done in multiple ways to reflect its multiple uses.

Accurate ethnicity data are important 
because they are used to quantify health 
inequities, including monitoring trends 

in disease rates and healthcare delivery. In rela-
tion to Māori health equity, high-quality ethnicity 
data in health are also an obligation under Te 
Tiriti.1 In addition, accurate ethnicity data are 
essential if targeted interventions to address in- 
equity are to be successful, such as the soon to be 
implemented targeted screening for bowel can-
cer recommended by a number of Māori health 
experts.2 Ethnicity data collection in New Zealand 
health settings is guided by the Ministry of Health 
2017 “HISO 10001:2017 Ethnicity Data Protocols”, 
which identify the gold standard for collecting 
ethnicity data in New Zealand as self-reported 
ethnicity collected using the Stats NZ 2018 Cen-
sus ethnicity question. These protocols also state 
that “ethnicity data must be collected at least every 
three years”.3 However, ethnicity data in hospital 
databases are variable in the extent to which they 
meet these standards.4

In New Zealand, ethnicity data have been shown 
to be less accurate for those identifying as Māori, 
other minority ethnic groups and for those iden-
tifying with multiple ethnicities.5–8 There are also 
variations in the quality of ethnicity data across 
datasets.4 There have been several evaluations of 
New Zealand ethnicity data in a range of contexts 
over the last two decades.5–10 The vast majority 
have consistently found an undercount of Māori 

in routinely collected health datasets when they 
are compared to known high-quality ethnicity 
data, such as newly collected and standardised 
self-reported ethnicity. In a 2006 study, a sam-
ple of 3,500 patients with diabetes in Waikato 
found that non-Māori had 99.3% concordance 
in self-reported ethnicity data (collected for the 
study) with the hospital database compared to 
just 71.2% for Māori participants.5 Eleven years 
later, a 2017 audit in Waikato District Health 
Board (WDHB) found Māori undercounts of 17% 
in the hospital National Health Index (NHI) data-
base and 21% in the trauma registry record.6 
These issues are not only found in hospital data, 
with a 2007 study of Waitematā Primary Health 
Organisation (PHO) data showing an undercount 
for Māori twice that of NZ Europeans when com-
pared to a fresh self-identified collection (on the 
National Immunisation Collection),7 and a 2008 
study in a large Auckland PHO finding a concor-
dance of 64.9% of Māori, compared with 90.9% 
of NZ Europeans.8 Ongoing data quality issues, 
particularly systematic undercounting of Māori, 
suggest a level of non-adherence to ethnicity data 
collection protocols for the health sector.3

Undercounts of Māori at the health data aggre-
gate level, and the accuracy of the proportion of 
Māori (percentage of Māori in the dataset) have 
important implications. Aggregated data can be 
used for planning services, measuring rates of 
disease and in the measurement and monitoring 
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of health inequities. They are also used for under-
standing the size of different ethnic groups, and 
to estimate how many people from different eth-
nic groups have been reached, such as with vac-
cination rollouts for Māori.11 Equally important 
is the accuracy of ethnicity data at the individual 
level, where this information may be used to tar-
get health services in New Zealand to individuals 
including the use of ethnicity as part of cardio-
vascular risk assessment,12 diabetes screening13 
and sore throat swabbing.14 Information on the 
accuracy of ethnicity data at the individual level 
can also help inform us about the quality of aggre-
gate level ethnicity data, as it provides important 
information on ethnicity misclassification and 
whether this is differential or not. 

This audit aims to comprehensively evaluate 
the accuracy of ethnicity data at both the aggre-
gate and individual levels by comparing a fresh 
collection of self-identified ethnicity data with 
the ethnicity data stored under NHI in the Hutt 
Hospital database for a sample of 200 consec-
utive patients presenting to Hutt DHB gastro-
enterology services. Hutt Hospital is an urban 
tertiary teaching centre, where the gastroenter-
ology department cared for more than 13,000 
patients who attended outpatient clinics and 
endoscopies between 1 April 2020 and 31 March 
2021. It provides care to those living in the Hutt 
Valley District Health Board (HVDHB) region, 
serving a population of 156,790 people—17.9% 
of whom are estimated to be Māori based on 
2020/2021 population projections by the Ministry 
of Health.15 

Methods
This study was a prospective ethnicity audit of 

200 consecutive patients aged 16 years and over 
presenting to the HVDHB gastroenterology service 
as outpatients to either a gastroenterology clinic 
or an endoscopy between 2–11 November 2021. 
The aim of this study was to audit the quality of 
ethnicity data by comparing current self-identi-
fied ethnicity (directly collected from patients for 
this audit), hereby referred to as “self-identified 
ethnicity”, to that recorded under the NHI in the 
Hutt Hospital database. We identified the level of 
match or mismatch present between the collec-
tions. We note that while ethnicity in all health 
data is also supposed to be self-identified accord-
ing to protocols for the health sector, that is not 
always the case.

Data collection and analysis 
This audit followed the methods described 

in the Ministry of Health’s “Primary Care Eth-
nicity Data Toolkit” published in 2013. Ethnicity 
data were collected from consecutive patients on 
each day of data collection until a total sample 
size of 200 patients was achieved. The protocol  
methods align with the Ministry of Health 2017 
“HISO 10001:2017 Ethnicity Data Protocols” and 
thus self-identified ethnicity collected in this study 
is considered the “gold standard” in comparison 
to the NHI ethnicity recorded on the hospital NHI 
database.

The audit was powered to detect whether a 
mismatch is present between self-identified eth-
nicity data and the NHI hospital database ethnic-
ity data. With 200 patients total and 90% accuracy 
in ethnicity data overall, the overall margin of 
error is roughly +/-5% (proportion/accuracy=90, 
lower/upper bound of 95% CI, 85.0/93.8).

All self-reported ethnicity data were collected 
by JR using the 2001 New Zealand Census ethnic-
ity question via a patient-completed form after 
verbal consent was obtained. From the time 
of invitation to take part in the audit until the 
patient had completed their self-identified eth-
nicity, the data-collector was blind to the hospital 
database ethnicity data. Patients’ full names and 
dates of birth were also collected for the purposes 
of correctly identifying the patients in the hospital 
database. NHI-linked ethnicity data in the HVDHB 
Hospital database for each patient were then 
accessed and recorded by JR. All hospital database 
ethnicity data were collected on the same day as 
the patient presentation. Ethnicity data from both 
sources were coded to Level 2 of the 2004 Ministry 
of Health ethnicity data protocols for analysis.16

We used three measures to evaluate the accu-
racy of the hospital NHI database: ethnic pro-
portions, individual mismatch and undercounts. 
Ethnic proportions were calculated separately 
for the self-identified collection and the hospital 
database (NHI) ethnicity, and were calculated as 
the number of individuals who reported being a 
member of the ethnic group divided by the total 
population size in the health dataset. For each 
individual, the level of match of ethnicity data 
between self-identified and NHI hospital database 
was categorised as match, partial match and total 
mismatch (Table 1).16 The measurement of under-
count assumes that self-identified ethnicity is the 
gold standard collection. It gives the proportion 
of individuals who self-identified an ethnic group 
that were not recorded with that ethnic group in 
the hospital database. 
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Statistical analysis
Data were analysed in Microsoft Excel version 

2110 and R Studio (Version 1.4.1106) to generate 
descriptive statistics and confidence intervals. 

Results
Of the 202 patients invited to take part in the 

study, 200 (99%) consented to participate. The 
median age of participants was 56.5 years (IQR 
42–69.25) with an age range of participants from 
16 to 93 years. Slightly more participants were 
female (n=107, 53.5%). Participants were a mix of 
those presenting for endoscopy (n=114, 57%) and 
gastroenterology clinics (n=86, 43%).

In the sample of 200 patients, 77.5% (n=155) 
self-identified as New Zealand European (either 
alone or in combination with other ethnicities) 
and 9% (n=18) identified themselves as Māori 
(Table 2). Half of self-identified Māori reported 
belonging to more than one ethnic group (9/18) 
compared to just 3% (5/182) of non-Māori (Table 
3). Overall, those self-identifying with multiple 
ethnicities had a 50% (95% CI, 23.0–77.0) match 
(with all ethnicities also recorded on the hospital 
NHI database) compared to 91.9% (95% CI, 87.0–
95.4) for patients who self-identified with a single 
ethnicity (Table 3). All mismatches in the multiple 
ethnicities group were partial mismatches, where 
some but not all of the self-identified ethnicities 
were recorded.

The overall level of match between the self- 
identified and the hospital NHI database ethnicity 
was 89% (95% CI, 83.8–93.0). Partial mismatches 
were found for 5% (10/200) of patients and total mis-
match for 6% (12/200). Among non-Māori patients 
only 3.8% (95% CI, 1.6–7.8) of patients had par-
tial mismatch of ethnicity data and 6.6% (95% 
CI, 3.5–11.2) had total mismatch of data. In com-
parison the match for Māori was 83.3% (95% 
CI, 58.6–96.4), 16.7% (95% CI, 3.6–41.4) of Māori 
patients had partial mismatch of ethnicity data 
and there were no total mismatches. Importantly, 
all the partial mismatches for Māori resulted in 
the patient being unable to be identified as Māori 
on the hospital NHI database. This means that the 
undercount for Māori on the hospital NHI data-
base when compared to the self-identified fresh 
collection was 16.7%. The undercount in the NZ 
European group was 5.8%.

In both the self-reported ethnicity data and 
the hospital NHI database, the ethnic propor-
tion of Māori was 9% (18/200). There were three 
patients who were identified as Māori in the hos-

pital NHI database that did not self-report Māori 
ethnicity—two of whom identified themselves as 
NZ European only, and one who self-identified 
as NZ European and Niuean. Additionally, there 
were three patients who were identified as NZ 
European only in the hospital NHI database but 
self-identified as both Māori and NZ European. 

There was some variation in the level of match 
for ethnicity when stratified by other demo-
graphics. Males had a lower match rate (81.7%) 
than females (95.3%), with a higher rate of total 
mismatch in males (11.8%) compared to females 
(0.9%). Most participants were aged between 40 
and 79, and mismatch was relatively evenly dis-
tributed by age of around 10–15% mismatch, with 
the exception of being slightly higher in the 70- 
to 79-year-old category at 17% (Figure 1). The 
proportion of (mis)match did not differ between 
patients presenting to clinic or endoscopy.

Discussion
This study audited the accuracy of NHI eth-

nicity data in a hospital NHI database against 
self-reported ethnicity, using the methods 
described in the Ministry of Health’s “Primary 
Care Ethnicity Data Toolkit”. We found an over-
all match rate of 89% in our sample and a match 
rate of 83.3% for Māori. 

All the mismatches found for people self-re-
porting Māori ethnicity in our sample resulted 
in them being unidentifiable in the hospital NHI 
database, with an undercount of Māori on the hos-
pital NHI database measuring 16.7%. In compar-
ison, the undercount for the NZ European group 
was 5.8%. Undercounts of Māori have been found 
in several studies over the last two decades in a 
variety of areas of the health system. Swan et al. 
audited the accuracy of ethnicity data in a group 
of 3,500 diabetes patients in the Waikato in 2006 
using a non-standard ethnicity question,5 and in 
2007 Bramley et al. looked at 57,612 vaccination 
records of school-aged children with data col-
lected using the census ethnicity question.7 These 
studies found Māori undercounts of 28.8% and 
37.1% respectively. Undercounts found in more 
recent studies have been more variable. A 2017 
study by Scott et al. found an undercount of Māori 
by 17% in the hospital NHI database and 21% in 
the Trauma Registry.6 In contrast, another 2017 
study of 227 patients with kidney disease found a 
Māori undercount of 7.3%, but this was still twice 
the undercount of 3.6% found in NZ Europeans.9 
The results of our audit would support evidence 
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Table 2: Overall ethnic group proportions by data source using total response ethnicity.

Overall ethnicity count
Hospital NHI 
database

% Self-reported %
Change in 
group size

NZ European 148 74.0% 155 77.5% 7

Māori 18 9.0% 18 9.0% 0

Other European 14 7.0% 10 5.0% -4

Chinese 9 4.5% 9 4.5% 0

SE Asian 7 3.5% 8 4.0% 1

Indian 7 3.5% 7 3.5% 0

Niuean 0 0.0% 1 0.5% 1

Samoan 1 0.5% 1 0.5% 0

Other Asian 1 0.5% 1 0.5% 0

Fijian 1 0.5% 1 0.5% 0

Cook Island Māori 1 0.5% 1 0.5% 0

African 1 0.5% 1 0.5% 0

Response Unidentifiable 0 0.0% 1 0.5% 1

Table 1: Coding classifications for level of match of ethnicity data. 

Level of match Description

Match (M)
All ethnicities identified by the patient on the audit form match with those recorded 
for that patient in the database. The order in which they are recorded does not need 
to match.

Partial match (PM)
This is only relevant for patients with multiple ethnicities recorded and applies 
where some, but not all, of the ethnicities match, regardless of the order.

Total mismatch (TMM)
None of the ethnicities identified by the patient on the audit form match with those 
recorded for that patient in the Patient Management System (PMS).
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Table 3: Proportion of patients who self-identified with more than one ethnic group using total response ethnicity.

Ethnic group Total (n=214)*
More than one ethnic 
group reported

% of ethnic group reporting 
multiple ethnicities

NZ European 155 13 8.4%

Māori 18 9 50.0%

Other European 10 2 20.0%

Chinese 9 1 11.1%

SE Asian 8 1 12.5%

Indian 7 1 14.3%

Niuean 1 1 100.0%

Samoan 1 0 0.0%

Other Asian 1 0 0.0%

Fijian 1 0 0.0%

Cook Island Māori 1 0 0.0%

African 1 0 0.0%

Response Unidentifiable 1 0 0.0%

*Individuals were included in every ethnic group that they identified with (a total response approach), meaning that some  
individuals are counted in multiple ethnic groups.

Figure 1: Any mismatch by age for total sample population.
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that there remains inequity between the size of 
the undercounts for Māori when compared to the 
NZ European population.

In our study, the ethnic proportions of Māori in 
the self-reported ethnicity data and the hospital 
NHI database were both 9%. This finding differs 
from other New Zealand-based hospital ethnic-
ity audits that have found both an undercount of 
Māori participants in the hospital NHI database 
and a lower ethnic proportion of Māori.5,6 This dif-
ference may reflect the smaller sample of Māori 
in our audit due to the lower ethnic proportion 
of Māori in the HVDHB catchment and potential 
selection bias in terms of who is able to navigate 
the healthcare pathway to access gastroenterol-
ogy services (discussed further below).

At the individual level, we found differences 
in the individuals identified/recorded as Māori 
in the datasets, with three participants identified 
as Māori in the hospital NHI database who did 
not self-report Māori ethnicity, and three partic-
ipants not identified as Māori in the hospital NHI 
database who did self-identify as Māori. This has 
important implications for our ability to identify 
the correct individuals to invite to existing and 
future health programmes that use NHI ethnicity 
data to target individuals. Both the cardiovascular 
disease risk assessment and12 and diabetes screen-
ing13 in primary care start for Māori, Pasifika and 
South Asian patients at an earlier age. Being of 
Māori or Pacific ethnicity is also used in guid-
ance for sore throat swabbing for group A strep-
tococcal pharyngitis to prevent rheumatic fever.14 
More recently, COVID-19 vaccination efforts for 
Māori relied on the accurate identification of indi-
viduals (as Māori) from existing data collections, 
as well as the use of aggregate-level denominators 
sourced from health service data, for reporting of 
vaccine coverage.11

Similar to other studies, we found that there 
was lower accuracy for those self-identifying 
with multiple ethnicities.6,7 A complete match was 
found for only 50% of the 14 participants that 
had multiple self-reported ethnicities, compared 
to 91.9% in those who only self-reported one 
ethnicity. Importantly, half of the Māori partici-
pants (compared to just 3% of non-Māori) in our 
sample self-reported multiple ethnicities and so 
the impact of this inaccuracy may be greater for 
Māori. Consistent with the Primary Care Ethnic-
ity Data Audit Toolkit our audit was powered to 
detect overall mismatch and was therefore under-
powered to detect differences for multiple ethnic-
ities. In addition, due to a smaller Māori sample 

than anticipated, some of our confidence inter-
vals around our best estimates are overlapping. 
However, our findings are consistent with other 
research and indicate an ongoing issue with eth-
nicity data quality.

Māori were under-represented in our sample, 
making up just 9% of patients, compared to 17.9% in 
the HVDHB population (a difference that remained 
when we limited the sample to those aged 30–69 
years at 10% versus 16.7% for HVDHB).15,17 While 
there is the possibility of sampling error (in terms 
of Māori just not being booked on the days the 
audit was run), it is likely that the under-repre-
sentation of Māori in our sample also reflects that 
Māori have inequitable access to this service. In 
general, Māori carry a higher rate of comorbidities 
and have higher rates of a large number of gastro-
enterological illnesses including stomach cancer,18 
hepatocellular carcinoma,19 gastric ulcers 20 and 
upper gastrointestinal bleeding,20 and similar rates 
of bowel cancer (but worse survival).21 There are 
lower rates of diagnosed inflammatory bowel dis-
ease in Māori 22. On balance, we expect Māori have 
greater need for gastroenterological services than 
non-Māori, and so we were surprised to find that 
in this study Māori were underrepresented in the 
gastroenterology service. 

The inequitable rates of gastroenterology ser-
vice use identified in this study may be an indica-
tion of barriers along the healthcare pathway that 
are experienced by Māori.23 There are well-doc-
umented inequities in access to primary care,24 
and a higher level of unmet healthcare need for 
Māori,24 which then impacts on access to second-
ary services. Those able to navigate the health-
care system into secondary care may have had 
more opportunities to update their ethnicity data. 
For example, all patients presenting to a gastro-
enterology clinic or endoscopy at Hutt Hospital 
are asked to review a paper copy of their hospital 
details at each presentation, including their eth-
nicity information. Our sample of patients, par-
ticularly those who saw gastroenterology services 
regularly, would have had multiple opportunities 
to review and change their ethnicity information, 
potentially (although not necessarily) improving 
accuracy. Therefore, our estimate of the level of 
undercount of Māori ethnicity may be smaller 
than the undercount for those less able to navigate 
the healthcare system, in settings where patients 
can present to services directly (e.g., emergency 
department), or in other district health boards 
with different processes around ethnicity data 
collection, and recording.
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Ethnicity data collection needs to be an ongoing 
activity as ethnicity can change over time, and this 
has been shown to be a greater issue for Māori, 
Pasifika and Asian populations more than other 
ethnicities.25 A 2009 New Zealand study found 
that 8% of individuals changed their self-reported 
ethnicity over a 3-year period, and the strongest 
predictors of this change were reporting Māori, 
Pasifika or Asian identity at the beginning of the 
study, as well as reporting multiple ethnic groups.25 
This also means that the ability to regularly update 
self-reported ethnicity will have an effect on accu-
racy, and that this will impact Māori and other 
minoritised groups more than NZ Europeans. 

All areas of health in New Zealand need to  
collect, and maintain access to, high-quality  
ethnicity data. The New Zealand Ministry of Health 
ethnicity data protocols published in 2017 already 
provide guidance on ways to improve ethnicity 
data quality.3 This guidance includes ensuring 
ethnicity is self-identified, using only the census 
ethnicity question for collection and a maximum 
of 3 years between each collection of ethnicity 
data. However, this guidance requires supported 
implementation to be followed appropriately 

with ongoing quality assessment. There are also 
other opportunities to collect updated ethnicity 
data that could improve quality on a national 
level that could form part of a wider strategy, such 
as collection of updated data as part of vaccina-
tion programmes. A key finding in this study is the 
importance of measuring the accuracy of ethnic-
ity data in multiple ways to reflect their multiple 
uses.

Conclusion
Ethnicity data are fundamental to the mon-

itoring and provision of equitable health and 
healthcare, with a range of applications in the 
health sector. Data can accurately reflect eth-
nic proportions at a group level but be inaccu-
rate at the individual level, which can be falsely 
reassuring about overall data quality. Our find-
ings of poor-quality ethnicity data in the hospital 
NHI record are consistent with previous stud-
ies. Māori have been shown to be particularly 
affected by inaccurate ethnicity data in a range 
of settings that are important for measuring and 
acting to correct health inequities. 
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Asian New Zealanders’ experiences 
of racism during the COVID-19 
pandemic and its association with life 
satisfaction
Rebekah Jaung, Lynne Soon-Chean Park, Joohyun J. Park, David Mayeda, Changzoo Song

abstract 
aim: Racism is an important social determinant of wellbeing. This study describes New Zealand Asians’ experience of racism and the 
association between their racism experiences and their impacts on life satisfaction during the COVID-19 pandemic.
method: This study collected 1,452 responses by the cross-sectional online survey conducted in 2021. Descriptive and logistic regression 
analyses yielded the prevalent types and settings of racism, identified subgroups exposed more to racism and its association with life 
satisfaction. 
results: Results show that nearly 40% (37.7–42.9%) of participants experienced racism, mainly in public places, social media and main-
stream media. Verbal attacks and microaggressions were predominant types of racism. Younger, student, temporary visa holding, and rural 
area participants were more likely to experience racism. Associations between not experiencing racism and high life satisfaction were 
significant.
conclusion: This study identified two under-represented subgroups, students and migrants, who were disproportionately exposed 
to racism. It also revealed that experiences of COVID-era racism are associated with life satisfaction. These findings inform us where 
anti-racism interventions are most needed, and that such interventions are needed to ensure the wellbeing of Asian communities in 
a COVID-19 world. 

Exposure to racism is increasingly under-
stood as a social determinant of health. 
Existing data in Aotearoa New Zealand 

(Aotearoa) link racism to a number of health  
factors, including: access to healthcare; general well-
being; and condition-specific health outcomes.1,2 

Some of these data indicate that alongside Māori 
and Pasifika, those in the aggregate “Asian”  
ethnicity grouping experience levels of racism3 
that people of European/Other ethnicity do not.

Within this racialised context, a rise in anti-
Asian racism, which has been a feature of the 
social discourse around the COVID-19 pandemic 
since its emergence as a global issue, has also been 
observed in Aotearoa.4 This targeted hate was 
incited through political narratives that attributed 
blame to specific regions and racialised dietary 
habits.5 Deeper explorations of the phenomenon 
have identified that anti-Asian racism in relation 
to infectious diseases and times of crisis has a 
long history in the West in racist concepts such as  
“yellow peril” and the “perpetual foreigner.”6 

The impact of COVID-19 and the associated 
surge in anti-Asian racism on the wellbeing of Asian 

people living in Aotearoa is not well documented in 
existing government reports.7 General population 
surveys provide limited insights into the health 
and wellbeing of the Asian population due to 
small recruitment numbers and the aggregation 
of diverse ethnic groups.8

The “Listening to unheard voices: COVID-19 experi-
ences of ‘Asian’ members of the ‘Team of Five Million’” 
project collated information on New Zealand’s Asian 
community experiences during the COVID-19 
pandemic in Aotearoa. Based on an online survey 
method, this paper aims to depict the experiences 
of racism among members of Asian communi-
ties in Aotearoa before and after the start of the  
pandemic, and explain the association between 
their racism experiences and life satisfaction.

Method
This cross-sectional survey study was 

designed, implemented and analysed by a multi-
disciplinary research team (Health, Social work, 
Asian studies, Sociology) based at The University 
of Auckland and Goethe University Frankfurt. 
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Ethical approval was granted by The University of 
Auckland Human Participants Ethics Committee 
(Reference no.  22517).

Positionality
As a research team, we recognise our posi-

tion as tangata Tiriti in relation with Māori 
who are the Indigenous people of Aotearoa. We 
bring an explicitly anti-racist position to this 
study but understand that racism materialises in 
diverse ways and intersects with other forms of  
discrimination. We also acknowledge that although 
we are part of different ethnic communities in 
Aotearoa, we do not claim to represent them in 
their entirety, nor do we aim to describe a universal 
“Asian experience.”

Survey design
A cross-sectional online survey was adminis-

tered to understand Asian New Zealanders’ racial 
discrimination experiences and life satisfaction 
before and after the COVID-19 outbreak. The  
survey was developed by modifying question-
naires from the New Zealand Health Survey 
(NZHS),9 the General Social Survey (GSS)10 and 
the Human Rights Commission’s questionnaire,4 in 
consultation with the research team. By following a 
two-step process of the GSS, participants were asked 
whether they had experienced direct or indirect 
racial discrimination due to their ethnic back-
ground before and since the COVID-19 pandemic, 
with response options “yes,” “no” and “prefer not 
to answer.” We have chosen the terminology of 
“before” and “since” COVID to refer to the period 
before COVID-19 (January 2020) and the period 
after this, respectively. “Since COVID” as it is used 
in this study does not refer to the end of COVID-
19 but to life since its impact began to be felt in 
Aotearoa.

Among those who selected yes to the ques-
tion, follow-up questions were given to report the 
types of racial discrimination (racist comment, 
physical attack, unfair treatment and microag-
gression) they experienced, with the following 
response options: “directed at me, directed at a 
family member or a friend, directed at a member 
of my ethnic community, directed at an individual 
or group within the Asian community and none of 
the above.” Participants were asked to identify the 
setting(s) where they experienced racial discrim-
ination (e.g., work, public place, school, public 
transport, social media or mainstream media). 

A question, developed by the research team, 
about the impact of racial discrimination on life 

satisfaction before/since COVID was measured on a 
five-point scale: “A lot, quite a bit, moderately, a little 
bit and not at all.” Lastly, by modifying a question 
from the COVID-19 Health and Wellbeing Survey, 
participants rated their overall life satisfaction in 
New Zealand before/since COVID on a five-point 
scale: “very dissatisfied, dissatisfied, neutral, sat-
isfied and very satisfied.” In addition, participants 
were asked to provide their socio-demographic 
information on their gender, age group, country 
of birth, ethnicity, first language, residency status, 
residential area, educational status and essential 
worker status during the lockdown Levels 4, 3, 
and/or 2. 

The developed survey was modified in the first 
round of the pilot test with 10 participants. The 
revised survey was translated into Simplified 
Chinese, Japanese and Korean by professional 
translators and these versions were tested in the 
second round of pilot testing with 9 participants.

Study population and recruitment
The target population of this study was people 

who self-identified with the Asian ethnic group as 
defined by Statistics New Zealand. In New Zealand, 
Asian is an aggregate term that is often used to 
describe a highly diverse group with differences 
in geographical, political, cultural, religious, lin-
guistic and socio-economic backgrounds as well 
as migration pathways.11,12 At the time of the 
2018 New Zealand Census,13 there were 707,598 
people self-identifying as being part of the Asian 
ethnic group. The Asian population represented 
the third largest ethnic group behind New Zea-
land European and Māori, making up 15.1% of 
New Zealand’s population. Chinese (247,770 peo-
ple, 35%), Indian (239,193 people, 33.8%), Filipino 
(72,612 people, 10.3%), and Korean (35,664 peo-
ple, 5%) were the four largest Asian ethnic groups. 
While a significant number of people were born 
in countries in Asia (67%), almost a quarter of 
the Asian population (23%) were born in New 
Zealand. The proportion of females was slightly 
larger than males (97 men per 100 women). About 
two thirds of the Asian population (62.6%) resided 
in the Auckland region. 

This study used non-random, purposive and 
snowball sampling techniques14,15 to effectively 
recruit the target population. Participants were 
recruited between 4 August 2021 and 12 Sep-
tember 2021, when the Delta variant was the 
dominant strain of COVID-19. A social media 
Facebook campaign was used for advertising a 
link to the Qualtrics survey platform. The survey 
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was advertised to as wide a network as possible 
to help increase the diversity of the participants. 
Local district health boards, community groups 
representing Asian communities, universities 
and ethnic community media also shared the  
survey link with their networks. The online  
survey site contained the Participant Information 
Sheet and Consent Form for the participants. 
Individuals had to be over 16 years old, identify 
with any Asian ethnic group and reside in New 
Zealand to be eligible to participate. The survey 
was available in English, and the three frequently 
spoken languages of the community of interest 
(Chinese, Japanese, and Korean). 

Data analysis
Ethnicity grouping was informed by the Min-

istry of Health ethnicity data protocols.16,17 We 
also grouped participants into Eastern (China, 
Hong Kong, Korea, Japan, Macau, Mongolia, Tai-
wan) and Southern (Afghanistan, Bangladesh, 
Bhutan, India, Iran, Maldives, Nepal, Pakistan, Sri 
Lanka) Asian categories according to the United 
Nations definition of regions.18 When required 
for data analysis, prioritised ethnicity according 
to MoH protocols was also derived.16 Gender was  
categorised as: Male, Female and Another Gen-
der for data analysis. Experiences of direct and  
indirect racism (verbal, physical, unfair treatment 
and microaggressions) were used to create a binary 

(any experiences of racism: yes/no) exposure  
variable. Responses to the question, “How satisfied 
were/are you with your life in New Zealand after 
the outbreak of the COVID-19 (from January 2020 
until now)?” were collected on a five-point scale 
ranging from very dissatisfied to very satisfied. A 
binary outcome variable “high/low since COVID 
life satisfaction” was created by differentiating 
between satisfied/very satisfied responses, and 
neutral/dissatisfied/very dissatisfied responses. 
The conceptual model and data analysis were 
informed by the work of Māori health academics 
examining the association between experiences of 
racism and a range of health outcomes for Māori, 
Pacific and Asian ethnicity groupings using data 
from the NZHS.19,20

Data analysis was performed using Stata/IC (ver-
sion 16, StataCorp, College Station, TX). Descrip-
tive summaries and prevalence of expe ences of 
racism were analysed by: total response ethnicity 
for total and prioritised ethnic group (Chinese, 
Indian, Korean, Southeast Asian, Other Asian); 
by region (Auckland/other, urban area (Auckland, 
Bay of Plenty, Canterbury, Waikato, Wellington) or 
other); age group; English as first language; residency 
status (temporary/permanent); essential worker  
status; and student status. Descriptive analysis 
was also performed for types and settings of  
racism. Logistic regression analysis was used 
to identify subgroups that reported a higher  
prevalence of racism.

Figure 1: Proposed association between since COVID experiences of racism and life satisfaction in Aotearoa and 
potential pathway variables.
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The association between prevalence of rac-
ism and wellbeing was investigated by generating  
logistic regression models with adjustment for 
covariates, with separate models created for binary 
and categorical measurements of racism (Figure 1).

The role of potential pathway variables in the 
relationship between experiences of racism and 
since COVID life satisfaction was then examined 
by building several models where covariates were 
added sequentially: 1) baseline model (M0); 2) add 
confounding respondent characteristics: age group, 
ethnicity, gender (M1); 3) add socio-cultural fac-
tors: location, language, residency status, essential 
worker status, student status (M2); 4) before/exist-
ing experiences of racism and before COVID life  
satisfaction (M3).

Results
There was a total of 2,204 interactions with 

the online survey during the recruitment period. 
After excluding surveys in which only the 
socio-demographic questions were answered 
(742 responses) and those with a non-Asian 
identity (10 responses), 1,452 responses were 
included in the data analysis. Table 1 summarises 
the socio-demographic characteristics of the  
survey respondents. 

 The overall prevalence of experiences of rac-
ism in the study was 40.3% (95% CI, 37.7–42.9%). 
The prevalence of experiences of racism by sub-
group is displayed in Table 2; this does not include 
the 34 participants (2.4%) who responded “pre-
fer not to answer” to this question. Participants 
in the following sub-groups experienced a higher  
prevalence of racism compared to participants 
who were not in that sub-group: youth/young 
adults, adults, temporary visa holders and high 
school and tertiary education students. We note 
the high prevalence of racism experienced by 
participants in the “another gender” category, 
although the small number of participants in this 
sub-group limits interpretation of these results.

Logistic regression of the same sub-groups 
(Table 3) indicates that the prevalence of racism 
increases as participant age decreases, with the 
youngest age group experiencing the highest lev-
els of racism. A similar distribution was observed 
for high school and tertiary students. Logistic 
regression also identifies regions (Auckland/
urban centre vs outside of this area) as signifi-
cantly associated with racism prevalence.

Responses related to the type of racism experi-
enced (Table 4) suggested that while verbal attacks 

(n=320, 23.2%) and microaggressions (n=326, 
23.7%) were predominantly experienced directly 
or through friends and family members (primary 
indirect), all the categories of racism were experi-
enced at a higher prevalence through the experi-
ences of other members of the same ethnic group  
or broader Asian communities (broader indirect).

Public places were the most frequently 
reported site of racism (n=428, 77%), followed by 
social media (n=249, 45%) and mainstream media 
(n=192, 35%) (Table 5). However, within the sub-
group of respondents who were students who had 
experienced racism (n=174), more than a third 
reported experiencing racism in a school setting 
(n=61, 35%).

Table 6 indicates that the impact of racism felt 
by participants remained in a similar proportion 
in the before (762, 56%) and since COVID (801, 
59%) periods. Of those who reported that racism 
did not have a significant impact on their lives 
prior to COVID-19, one in five participants (22%) 
in this group reported that racism now had a 
moderate or greater impact on their lives. This 
shift in the perceived impact of racism was two-
fold greater than the proportionate change in the 
opposite direction (12% shift from high before 
COVID impact to low since COVID impact).

Table 7 illustrates that the proportion of par-
ticipants reporting they were satisfied with their 
lives decreased between the before (1,088, 75%) 
and since (915, 63%) COVID time points. 263 (24%) 
participants who answered this question reported 
a reduction of life satisfaction (from satisfied to 
neutral or not satisfied). 

Table 8 summarises the findings from the sequen-
tial logistic regression models used to explore 
whether the association between racism and since 
COVID life satisfaction may operate via two poten-
tial pathway variables: socio-cultural factors (M2) 
or before COVID experiences (M3). At baseline, 
those who did not experience racism during the 
COVID-19 pandemic had 2.3 [1.82, 2.85] greater 
odds of having high since COVID life satisfaction.  
The addition of socio-cultural factors and 
before COVID experiences appeared to have an  
attenuating effect on the association (OR 1.7, 
[1.29, 2.23]), although it remained statistically sig-
nificant (Table 8).

Discussion
This survey of Asian people in Aotearoa New 

Zealand provides insights into the surge of anti-
Asian racism which occurred during the first 18 
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Table 1: Socio-demographic variables for all respondents.

Socio-demographic information Number (%)

Gender

Female 974 (67.1%)

Male 459 (31.6%)

Another gender 19 (1.3%)

Age groups

Youth and young adults (16–29 years) 468 (32.2%)

Adult (30–59) 887 (61.1%)

Older adult (60+ years) 97 (6.7%)

Ethnicity Total ethnicitya Prioritised ethnicity

Chinese 496 (34.2%) 406 (28.09%)

Indian 151 (10.4%) 149 (10.3%)

Korean 507 (34.9%) 506 (34.9%)

Southeast Asian 240 (16.5%) 247 (17.09%)

Other Asian 144 (9.9%) 144 (9.2%)

Regional grouping

Eastern Asian 978 (67.3%)

Southern Asian 161 (1%)

First language

English 401 (27.6%)

Other 1,051 (72.4%)

Visa status

Permanent 1,170 (80.6%)

Temporary 281 (19.4%)

Students

High school student 40 (2.8%)

Tertiary student or other 329 (22.7%)

Not a student 1,083 (74.6%)

Essential worker

Essential worker 504 (34.7%)

Non-essential worker 948 (65.3%)
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Table 2: Prevalence of racism by sub-group.

Racism experience (%)
Significance of 
difference

Yes (%, 95% CI) 
(n=555)

No (%, 95% CI) 
(n=823)

Chi-squared (df)

Gender

Female 381 (41.1%, 37.9–44.3) 547 (58.9%, 55.7–62.1)

N/SMale 164 (37.9%, 33.4–42.5) 269 (62.1%, 57.5–66.6)

Another gender 10 (58.8%, 35.2–79.0) 7 (41.2%, 21.0–64.8)

Age groups

Youth/young adults 223 (49.8% 45.2–54.4) 225 (50.2%, 45.6–54.8)

30.7 (2) ***Adult 309 (37.0%, 33.8–40.3) 526 (63.0%, 59.7–66.2)

Older adult 23 (24.2%, 16.6–33.8) 72 (75.8%, 66.2–83.4)

Priortised ethnicity

Chinese 150 (39.2%, 34.4–44.2) 233 (60.8%, 55.8–65.6)

N/S

Indian 53 (39.0, 31.1–47.4) 83 (61.0%, 52.6–65.6)

Korean 208 (42.4%, 38.1–46.9) 282 (57.6%, 53.1–61.9)

Southeast Asian 95 (40.6%, 34.5–47.0) 139 (59.4%, 53.0–65.5)

Other Asian 49 (36.3%, 28.6–44.7) 86 (63.7%, 55–71.3)

Regional grouping

Eastern Asian 386 (41.2%, 38.0–44.3) 271 (61.6%, 57.0–66.0)
N/S

Southern Asian 52 (36%, 28.7–44.3) 92 (63%, 55.7–71.3)

Table 1 (continued): Socio-demographic variables for all respondents.

Socio-demographic information Number (%)

Regional group 1

Auckland 1,094 (75.3%)

Other 358 (24.7%)

Regional group 2

Urbanb 1,348 (92.9%)

Other 104 (7.2%)

n=1,452. amultiple responses. bAuckland, Bay of Plenty, Canterbury, Waikato, Wellington.
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Table 2 (continued): Prevalence of racism by sub-group.

Racism experience (%)
Significance of 
difference

Yes (%, 95% CI) 
(n=555)

No (%, 95% CI) 
(n=823)

Chi-squared (df)

First language

English 160 (42.3%, 37.4–47.4) 218 (57.7%, 52.3–63.5)
N/S

Other 395 (39.5%, 36.5–42.6) 605 (60.5%, 57.4–63.5)

Visa status

Permanent 427 (38.2%, 35.4–41.1) 690 (61.8%, 58.9–64.6)
10.3 (1)***

Temporary 128 (49.0%, 43.0–55.1) 133 (51.0%, 44.9–57.0)

Students

High school 23 (62.2%, 45.8–76.2) 14 (37.8%, 23.8–54.2)

20.0 (2)***Tertiary/other 151 (48.2%, 42.7–53.8) 162 (51.8%, 46.2–57.3)

Not a student 381 (37.1%) 647 (62.9%)

Essential worker

Essential worker 198 (41.3%, 37.0-45.8) 281 (58.7%, 54.2–63.0)
N/S

Non-essential worker 357 (39.7%, 36.6–43.0) 542 (60.3%, 57.0–63.4)

Regional group 1

Auckland 399 (38.5%, 35.6–41.4) 638 (61.5%, 58.5–64.4)
N/S

Other 156 (45.8%, 40.5–51.1) 185 (54.3%, 48.9–59.5)

Regional group 2

Urban 504 (39.5%, 36.8–42.2) 773 (60.5%, 57.8–63.2)
N/S

Rural 51 (50.5%, 40.8–60.1) 50 (49.5%, 39.9–59.2)

n=1,378. *p<0.05. **p<0.01. ***p <0.001. N/S = not significant.
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Table 4: Racism types.

Types of racism

Experience of racism (n=555, 40.3%)

Direct (n=427, 31.0%)
Primary indirect (n=289, 
21.0%)

Broader indirect (n=455, 
33.0%)

Verbal/written 320 (23.2%) 209 (15.2%) 392 (28.4%)

Physical attack 75 (5.4%) 69 (5.0%) 352 (25.5%)

Unfair treatment 174 (12.6%) 152 (11.0%) 314 (22.8%)

Microaggressions 326 (23.7%) 209 (15.2%) 304 (22.1%)

n=1,378.

Table 3: Logistic regression: variables associated with any experience of racism.

Independent variables Odds ratio P-value 95% CI

Gender (female)a 1.19 0.13 0.95–1.49

Age (group 1: 16–29 years)b 3.10 0.00 1.87–5.14

Age (group 2: 30–59 years)b 1.83 0.02 1.13–3.00

Region (out of Auckland)c 1.34 0.00 1.05–1.72

Region (not urban area)d 1.56 0.043 1.04–2.35

Visa status (temporary)e 1.56 0.00 1.29–2.04

Student status (high 
school)f 2.79 0.00 1.42–5.48

Student status (tertiary)f 1.58 0.00 1.22–2.04

English as first languageg 1.12 0.34 0.88–1.42

Essential workerh 1.07 0.56 0.85-1.34

The dependent variable of this analysis is experience of racism.
 Reference groups: amale; bgroup 3: 60 years and over;  cAuckland;  durban area;  epermanent;  fnon-student status;  gEnglish is not 
first language; hnon-essential worker.
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Table 5: Settings of racism.

Settings of racism Numbera (%)b

On the street/public place 428 (78.5%)

Online/on social media 249 (45.7%)

In mainstream media 192 (35.2%)

At work 150 (23.1%)

On public transport or in a taxi or uber 126 (23.1%)

At school or other educational facilities 93 (17.1%)

At a healthcare facility 70 (12.8%)

Other 23 (4.2%)

In a bank or other financial organisation 21 (3.9%)

At home 16 (2.9%)

Dealing with the police 9 (1.7%)

amultiple responses. bn=545.

Table 6: Impact of racism in before and since COVID periods.

Since COVID

Low impact n=562 (41.2%)a High impact n=801 (58.8%)a

Before COVID

Low impact 
n=601 (44.1%)a 469 (78.0%)b 132 (22.0%)b

High impact 
n=762 (55.9%)a 93 (12.2%)c 669 (87.8%)c

an=1,363 (loss of 15 participants compared to Table 2 due to survey attrition). bn=601. cn=762.
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months of the COVID-19 pandemic. We identified 
a number of sub-groups who faced higher levels 
of racism and thus demonstrated a correlation 
between not experiencing racism and enjoying 
high life satisfaction. These findings support the 
need for anti-racism as part of ensuring the well-
being of Asian people in Aotearoa, including those 
who sit at the intersection of more than one form 
of discrimination and during times of heightened 
anti-Asian sentiments.

The role of racism as a determinant of health 
outcomes, access to and quality of services and 
general wellbeing is well established in both  
international21 and national literature.1–3 In the 
specific context of COVID-19 and minoritised 
Asian communities, racism has been associated 
with worse mental and physical health,22,23 includ-
ing when the racism is indirect.24 In addition to 
the stressor of heightened interpersonal racism 
leading to worse health outcomes, structural 
and institutional racism have been identified as  
factors which limit the capability of health and other 
systems to be responsive to Asian communities 
during the pandemic.25 

While literature on anti-Asian racism in Aotearoa 

within the context of the COVID-19 pandemic is 
emerging,26 a larger body of research in this area 
has transpired in the United States, which provides 
insights into the current study. One of this project’s 
significant research findings is that participants liv-
ing in rural areas are significantly more likely to 
experience racism than participants living in urban 
areas. Lee and Waters’s survey22 of 410 Asians 
and Asian Americans found that living in close  
proximity to other Asians served as a protective fac-
tor, decreasing the probability of confrontational  
racism. Living within ethnically diverse Asian 
communities may act as a form of protection 
not only because one is around those from sim-
ilarly marginalised ethnic backgrounds, but also 
because members of the majority ethnic group 
have experienced greater exposure to minority 
group members. In turn, majority group members 
are more likely to decrease prejudice towards and 
increase empathy for ethnic minorities.27 As noted 
previously, roughly two thirds of New Zealand’s 
Asian population live in the country’s largest city, 
Auckland, which has a rich collection of Asian  
ethnoburbs.28 This, of course, does not mean 
Asians living in Auckland and other urban centres 

Table 7: Life satisfaction in before and since COVID periods.

Since COVID

High satisfaction n=915 (63.0%) Low satisfaction n=537 (37.0%)

Before COVID

High 
satisfaction

825 (75.8%)a 263 (24.2%)a

Low 
satisfaction

90 (24.7%)b 274 (75.3%)b

n=1,452. an=1,088. bn=364.

Table 8: Logistic regression: association between since COVID life satisfaction and experiences of racism.

Any experience of racism Odds ratio P-value 95% CI

Baseline model 2.28 0.00* [1.82, 2.85]

Model 1 2.16 0.00* [1.72, 2.71]

Model 2 1.96 0.00* [1.54, 2.50]

Model 3 1.70 0.00* [1.29, 2.23]

The dependent variable of this analysis is life satisfaction since COVID; model 1 = respondent factors; model 2 = respondent + 
socio-cultural factors; model 3 = respondent + socio-cultural factors + before COVID experiences. 
*p<0.05
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do not experience racism. However, our research 
demonstrates that Asians living in rural commu-
nities tend to be more isolated and vulnerable,  
lacking opportunities to build solidarity with other 
Asian neighbours and forge friendships with non-
Asian majority group members, which would help  
prevent racism.

 Another significant finding from our study is 
that nearly 50% of all high school and tertiary  
students who completed our survey reported 
experiencing racism during the pandemic.  
Referring to anti-Asian sentiments as “Asiaphobia,” 
Akiba29 argues because of the increased likeli-
hood of Asiaphobia connected to COVID-19, it is  
imperative that schools are clear in their “unequiv-
ocal condemnation of anti-Asian xenophobia”.  
Communication between students and their  
communities can come via “school websites, news-
letters, and notes to parents, and the message could 
be reinforced with children through such settings 
as school assembly and morning meetings”. The 
importance of such measures is underscored 
by reports that parents of Asian children in a  
primary school were sent an anonymous email 
saying, among other anti-Asian rhetoric, “Our 
Kiwi kids don’t want to be in the same class as 
your disgusting virus spreaders!”30 Notably, this  
happened in a region where Asians comprise 
a very small proportion of the population, and 
while our study did not include primary school 
children our research findings emphasise the 
need for school leadership to initiate anti-racism 
prevention measures with their staff and students.

 The above example also accentuates the need to 
address online racism. Although our study did not 
centre on digital racism, Cheah and colleagues26 

found anti-Asian racism to be prevalent—both 
directly and vicariously—in other locales due to 
the COVID-19 pandemic. This research also found 
that those Asian participants who suffered from 
racism were more likely to experience increased 
anxiety, depressive symptoms and decreased 
wellbeing, which aligns with our research that 
identifies a correlation between not experiencing 
racism and increased life satisfaction.

Following the start of the COVID-19 pandemic, 
Asians globally began experiencing amplified 
and more prevalent forms of xenophobia, which  
illustrates how tenuous Asians’ acceptance into 
settler societies stands. This dramatic swing from 
conditional acceptance to rejection demonstrates 
how quickly ethnically diverse Asians can have 
their identity turned from “model minorities” to 
“yellow perils” when international circumstances 

shift.6 To this end, it is also important that Asians 
find solidarity with each other since anti-Asian 
racists typically do not discern among different 
Asian ethnic groups. As Tessler, Choi and Kao31 

write, “it does not matter if the person is from 
China, of Chinese origin, or simply looks Asian – the 
perpetrators of this violence see all of these bodies 
as foreign and threatening”. 

Limitations
The cross-sectional design of this survey  

limits our ability to comment on causal relation-
ships based on our findings, or conduct formal 
mediation analyses. This is particularly important 
to note in the ever-changing context of COVID-19 
research, which a single survey is unable to cap-
ture. The use of self-reported research design may 
pose a threat to the validity of the results due 
to a possibility of a socially desirable response 
bias to the questionnaire,32 especially on socially  
sensitive topics.33 The survey design was  
exclusive to some groups by providing translation 
in a limited number of languages, being online-
only and having an age limit of 16. Along with 
the non-stratified, purposive and snowball  
sampling methodology, this resulted in a partic-
ipant pool with a relatively low representation of 
a number of large Asian ethnicity groups (particu-
larly Chinese, Indian and Filipino) and with under- 
representation of younger and older participants 
and male participants. On the other hand, there 
was an over-representation of Korean respondents 
in the overall sample. This unbalanced proportion 
of the Korean ethnic group might be caused by the 
fact that four out of five of the research team are 
Koreans who have diverse advertisement channels 
and networks within the Korean community. Thus, 
because of these unbalanced proportions of the 
sample in ethnicity, age and gender, the generalis-
ability of the research findings to a wider popula-
tion in New Zealand may not be guaranteed. This 
survey is also limited in considering how racism  
intersects with other types of discriminations such 
as gender and sexual identity, socio-economic 
deprivation and disability. 

Future directions
Despite the limitations of our study, two 

under-represented groups were identified as 
being disproportionately exposed to racism: youth 
and those at the intersection of discrimination.  
Intersections of discrimination that were identified in 
our study were temporary migrant statuses and, to a 
lesser degree, non-binary gender identities, although 
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this insight was limited by the small number of  
participants in this sub-group. These are  
communities whose voices need to be heard in  
considering actions to minimise the harm of racism 
and work towards anti-racism. 

Based on the extensive evidence base  
describing the impact of racism on health and 
wellbeing, future directions should be focussed 

on actively reducing and eliminating racism.  
Considering the context of our study, this may mean 
understanding the interplay between national crises 
and increased explicit racism, actively countering 
emerging racist narratives as part of an emergency 
health response and embedding cultural safety, 
equity and anti-racism upon the foundation of Te 
Tiriti o Waitangi into these policies.
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Socio-economic deprivation and 
healthcare service use of young 
people with type 1 and type 2 diabetes
Sasini M Wijayaratna, Arier Lee, Emmanuel Jo, Hyun Young Park, Tim Cundy, Warwick Bagg

abstract
aim: Lower socio-economic status (SES) is linked to greater morbidity in people with young-onset type 2 (T2D) and type 1 diabetes 
(T1D). We assessed healthcare utilisation from this population and the impact of SES.
methods: Retrospective analysis of 1,350 people with T2D and 731 with T1D  diagnosed between 15–30 years of age referred to secondary  
dia betes services in Auckland, New Zealand. Primary care visits, referral to/attendance at diabetes clinics, and hospital admissions 
were recorded; their relationship to a validated national index of deprivation (NZDep) was assessed.
results: The proportion with primary care attendance was similar in both groups with no significant variation with NZDep. For T2D, 
NZDep was a predictor of delayed referral (≥1-year post-diagnosis) to diabetes services, following adjustment for age and HbA1c in 
the year of diagnosis (OR 1.15 for every decile increase in NZDep, 95% CI 1.07–1.24, p=0.0003). The median number of appointments 
offered over a 2-year period was greater for T1D (2.0 (IQR 0, 7) vs (0 (IQR 0, 2), p<0.001); non-attendance increased with NZDep for T2D 
(p=0.016). The proportion with hospital admissions was similar in both groups and increased with NZDep (T1D p<0.001, T2D p=0.015).
conclusion: SES impacts several measures of healthcare utilisation. Current healthcare models are inadequately servicing people 
with young-onset T2D.

As the prevalence of type 2 diabetes (T2D) 
has increased, the average age at diagno-
sis has fallen, and consequently diabetes 

in the second and third decades of life has become 
more common.1 People who develop T2D early in 
life are at risk of microvascular complications of 
diabetes and cardiovascular disease. Compared to 
people with type 1 diabetes (T1D) of similar age 
and duration of diabetes, those with T2D tend to 
have higher glycated haemoglobin (HbA1c) levels and 
develop diabetes-related complications earlier.1–3

While various biological theories, including 
increasing prevalence of obesity in young people, 
genetics and intra-uterine programming, have 
been invoked to explain the rising prevalence of 
young-onset T2D, the role of socio-economic depri-
vation is critical.2,4 In high-income countries, T2D 
in young people disproportionately affects Indig-
enous and minority communities, a phenomenon 
related to high rates of obesity and inequality.5–7 

In Aotearoa New Zealand, which has experienced 
marked increases in inequality, early onset T2D 
disproportionately affects the Indigenous Māori 
population, Pacific people (Pasifika), and those of 
South Asian descent.8,9 

In a recent study we found that not only were 
risk factors for diabetes complications more prev-

alent in young people with T2D than in young 
people with T1D, but irrespective of diabetes type, 
there were also striking correlations between the 
prevalence of risk factors and a national index of 
socio-economic deprivation.10 In this paper we 
have examined the healthcare usage of young 
people with T2D and T1D in this same cohort to 
try to identify what aspects of healthcare usage 
could underlie this relationship. The measures 
of healthcare usage considered in this study were 
primary care visits, referral to and attendance at  
diabetes outpatient services and hospital admissions.

Methods
People with T1D or T2D diabetes diagnosed 

between the ages of 15 and 30 who had been 
referred to secondary diabetes services in the 
greater Auckland region between January 2003 
and August 2015 were identified by searching 
hospital databases. This study was conducted at  
adult diabetes centres; thus children were not 
included, minimising the possibility of congen-
ital/syndromic causes of diabetes being mistak-
enly included. The use of the 15–30-year-old age 
band also allowed direct comparison with the nota-
ble work done by Constantino et al. in Australia  
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regarding diabetes-related complications.3 In 
order to obtain a sample of young people with 
T1D and T2D, individual medical records were 
reviewed for people referred between 15 and 35 
years of age (to capture delayed referrals), who 
were <40 years old at the time of the study. The 
year of diagnosis and type of diabetes was estab-
lished from clinical and laboratory records. HbA1c 

levels were collected from 2015–2016 (a median 
8 years following diagnosis), and an individu-
al’s mean HbA1c from all values available in the 
2015–2016 period was calculated. As there is often 
uncertainty as to the date of onset of T2D, we also 
recorded the highest HbA1c in the year of diagno-
sis, given that this value was most likely to repre-
sent the situation prior to treatment. 

Socio-economic deprivation was determined 
from the New Zealand Index of Deprivation 
(NZDep) 2013 schedule based on residency sta-
tus and geographic living area, obtained from 
Primary Health Organisations’ enrolment demo-
graphic quarterly tables. Decile 1 represents the least 
deprived and decile 10 the most deprived area.11 

The time from the year of diagnosis in pri-
mary care and other hospital services to the year 
of referral to specialist diabetes services was 
recorded for people with T2D from hospital data-
bases across the three regional district health 
boards (DHB); this time (in years) was taken as the 
time to referral to DHB diabetes services. Delayed 
referral was defined as time to referral >1 year 
and this analysis was only conducted for the T2D 
group. Almost all people with T1D are referred to 
a diabetes specialist from the time of diagnosis 
and are offered continued follow-up by special-
ist diabetes services. We assume that the major-
ity of people with T2D would be referred to public 
specialist services because retinal screening is 
carried out almost exclusively in these settings. 
Diabetes outpatient clinic appointments offered 
and attended across the greater Auckland region 
were recorded from hospital databases over the 
2-year period, 2015–2016. An appointment offered 
but not attended was defined as “Did Not Attend” 
(DNA). A 2-year time frame was used to deter-
mine diabetes clinic attendance to capture those 
who may have only had an annual review. Eth-
nicity data and nation-wide hospital admissions 
over the same 2-year period were obtained from 
the National Minimum Dataset (coded data from 
public and private hospitals).12 The presence or 
absence of a primary care (general practice) visit 
nation-wide over the prior 6 months and prior 1 
year (2016) was also obtained from the Ministry 

of Health; 2-year data and the exact number of 
primary care visits was not available. Data on the 
demographic features, complications and medi-
cation use of both the T1D and T2D cohorts have 
been published previously.10

Statistical analysis
Data analysis was conducted using GraphPad 

Prism (version 6.00.283) and SAS/STAT software, 
Version 9.4 of the SAS System for Windows (SAS 
Institute Inc., Cary, NC, USA). Statistical tests were 
two-tailed and a significance level of 5% was 
maintained. For some analyses NZDep levels were 
divided into five groups (deciles 1–2; 3–4; 5–6 etc.). 
T-tests were used to compare means between 
two groups. χ2 tests were used for comparison 
of categorical variables between groups. For 
non-normally distributed continuous variables 
non-parametric tests (Wilcoxon/Mann–Whitney 
tests/Kruskal–Wallis tests) were used and the 
results expressed as the median with interquar-
tile range (IQR). Logistic regression was used to 
analyse the binary variable of delay in referral to 
specialist diabetes services (where no delay was 
defined as a referral within a year of diagnosis), 
with NZDep, age at diabetes diagnosis and HbA1c 
in the year of diagnosis included as explanatory 
variables.

Results
Primary care visits

Seven hundred and thirty-one young people 
with T1D and 1,350 with T2D were included in this 
study. More than 80% of both groups (86% and 
83% for T1D and T2D respectively) had attended 
a primary care appointment in a 1-year period, 
and although the proportion was greater for peo-
ple with T1D than those with T2D the difference 
was small (Table 1). There was no evidence of an 
association between the proportion of each group 
with at least one primary care visit and depri-
vation (Table 2), and there was no difference in 
mean HbA1c between those who did and did not 
have a primary care visit (Table 3). Of people with 
mean HbA1c ≥100 mmol/mol, 29% (23/79) of those 
with T1D and 33% (78/236) of those with T2D had 
not been seen in primary care in the preceding 6 
months.

Referrals to secondary diabetes services
Between 2003 and 2014, the number of refer-

rals increased substantially. In part this reflected 
Auckland’s population growth (increased by 
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17%),13 but the rate of increase in referrals was 
greater for T2D (increased by a factor of 2.5) than 
for T1D (increased by a factor of 1.8). Over this 
period, among young people with T2D, referrals 
tripled for Pasifika people and doubled for Māori, 
while referrals for the European population 
increased by a factor of 1.3. 

Forty-eight percent (n=653) of the T2D group 
were referred to specialist diabetes services in the 
year that they were diagnosed, while the remain-
der, defined in this study as a delayed referral, 
were referred a median 3 years (IQR 1, 5) after 
diagnosis. Ethnicity and NZDep were strongly 
related with 65% of indigenous Māori and 71% 
of Pasifika young people living in the lowest two 
decile areas.10 Only one of these variables, NZDep, 

was used in logistic regression analysis. Multivar-
iate logistic regression analysis showed for every 
decile increase in NZDep the odds of a delayed 
referral increased by 15% (OR 1.15, 95% CI 1.07–
1.24, p=0.0003), following adjustment for age and 
HbA1c in the year of diagnosis. For every year 
increase in age at diagnosis, the odds of delayed 
referral increased by 6% (OR 1.06, 95% CI 1.02–
1.10, p=0.004). For every 10 mmol/mol increase 
in HbA1c in the year of diagnosis, the odds of 
delayed referral decreased by 13% (OR 0.87, 
95% CI 0.81–0.93, p<0.001), meaning a higher 
HbA1c at presentation prompted earlier referral. 
However, those who had had a delayed referral to 
diabetes services following diagnosis had a higher 
mean HbA1c in the 2015–2016 period (Table 3). 

Table 1: Healthcare service use of people with type 1 and type 2 diabetes, diagnosed between 15–30 years  
of age. 

 T1D T2D P-value

No. (%) of people 731 (35%) 1,350 (65%)  

No. (%) of people with a primary care attendance in a 
6-month period

508 (69%) 867 (64%) 0.015

No. (%) of people with a primary care attendance in a 1-year 
period

632 (86%) 1,115 (83%) 0.022

Median no. of diabetes clinic appointments offered per 
person in a 2-year period (IQR)

2 (0, 7) 0 (0, 2) <0.001*

No. of people with a diabetes clinic attendance in a 2-year 
period

438 (60%) 495 (37%) <0·001

Median no. of diabetes clinics attended per person over a 
2-year period (IQR)

1 (0, 5) 0 (0, 1) <0.001*

No. of people with a DNA in a 2-year period 282 (39%) 405 (30%) <0·001

Median no. of DNAs per person in a 2-year period (IQR) 0 (0, 2) 0 (0, 1) <0.001*

No. of people with a hospital admission in a 2-year period 267 (37%) 528 (39%) 0.247

No. people with >3 admissions in a 2-year period 89 (12%) 179 (13%) NS

No. of admissions over 2 years 1,464 821

Median no. of hospital admissions per person in a 2-year 
period (IQR)

0 (0, 1) 0 (0, 1) 0.233*

Abbreviations: Type 1 diabetes = T1D; type 2 diabetes = T2D; DNA = did not attend a scheduled diabetes clinic appoint-
ment; IQR = interquartile range.
P values calculated by t-test, except *Mann–Whitney test. 
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Diabetes clinic attendance
In the 2015–2016 period, people with T1D 

were offered significantly more per person dia-
betes clinic appointments than people with T2D 
(2 (IQR 0, 7) vs 0 (IQR 0, 2), p<0.001). Sixty per-
cent of people with T1D had attended a diabetes 
clinic appointment in this 2-year period and 39% 
(n=282) had missed appointments (DNA) (Table 
1). A smaller proportion, 37%, of the T2D group 
had attended a diabetes clinic with a smaller pro-
portion of DNAs (30%, n=405). The likelihood of 
people missing appointments varied significantly 
between different deprivation quintiles in the 
T2D group (p=0.02, Table 2). 

Seventeen percent (n=236) of people with T2D 
had an HbA1c >100mmol/mol. Only 47% of this group 
had a diabetes clinic attendance in the 2-year period. 
Of the 79 with T1D and HbA1c >100mmol/mol, 78% 
(n=62) had attended a clinic appointment (p <0.001). 

The proportion of people with a DNA increased 
with increasing degrees of deprivation in the T2D 
group but in not the T1D group (Table 2). In both 
the T1D and T2D group those with missed appoint-
ments had a higher mean HbA1c in the 2015–2016 
period (Table 3). 

Hospital admissions
In both groups the proportion of people with 

a hospital admission increased significantly with 
NZDep categories (Table 2). For T1D the propor-
tion increased from 29% in quintile 1 to 50% in 
quintile 5; for T2D it increased from 25% to 42%.

Of those with HbA1c >100mmol/mol, 50% 
(117/236) of the T2D group and 75% (59/79) of the 
T1D group had at least one admission over the 
prior 2-year period. In the T1D group, the mean 
HbA1c was significantly higher for those who had 
at least one admission (Table 3). 

Table 2: Variation of healthcare service use across NZDep categories.

NZDep categories
P-value

1–2 3–4 5–6 7–8 9–10

Proportion 
with a 
primary 
care atten-
dance†

T1D
89% 
(114/127)

81% 
(104/128)

90% 
(139/154)

85% 
(100/117)

88% (176/201)  0·203

T2D 82% (49/60) 78% (85/109)
85% 
(107/126)

83% 
(217/262)

83% (656/789)  0·682

Propor-
tion with 
delayed 
referral 

T2D 43% (26/60) 48% (52/109) 46% (58/126)
46% 
(120/262)

55% (436/789) 0.021

Proportion 
with a 
DNA*

T1D
36% 
(46/127)

40% (51/128) 37%  (57/154) 36%  (42/117) 42% (85/201)  0.724

T2D 20% (12/60) 22% (24/109) 23% (29/126) 34% (89/262) 32% (251/789)  0·016

Proportion 
with a 
hospital 
admission*

T1D
29% 
(37/127) 

31% (40/128) 32%  (50/154) 34%  (40/117) 50% (100/201)  <0·001

T2D 25% (15/60) 36% (39/109) 40%  (51/126) 34%  (88/262) 42% (334/789)  0·015

Abreviations: Type 1 diabetes = T1D; type 2 diabetes = T2D; DNA = did not attend a scheduled diabetes clinic appointment. 
New Zealand Deprivation Index (NZDep) unavailable for four people in each group. Deciles 9–10 = most deprived areas. 
*Over the prior 2-year period. 
†Over a 1-year period.          
P values calculated by Χ2 test.
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Discussion
Poverty is a key element in young-onset type 

2 diabetes.6,14–18 In Auckland, where the major-
ity of young people with T2D live in the most  
socio-economically deprived areas, it is a risk 
factor for diabetes complications irrespective 
of diabetes type.10 We found that the difficulties 
accessing appropriate healthcare underlie these 
findings. In the periods studied, the proportion 
of people with type 1 and type 2 diabetes who 
attended any primary care appointment was 
similar, with no relationship to NZDep status.  
Thirty-six percent of the T2D group had not seen 

a general practitioner in the preceding 6 months; 
a concern, as prescriptions are written for a max-
imum 3-month period. This may partly explain 
previously documented sub-optimal medication 
use in this group.10, 19 Thirty-one percent of the 
T1D group had also not been seen in primary care 
in the preceding 6 months, however, as discussed 
below diabetes clinic attendance was higher in 
this group. Further detail regarding primary care 
visits was not available to determine whether dia-
betes was the main focus of these consultations. 

Referrals for Māori young people with T2D 
doubled and referrals for Pasifika youth with T2D 
tripled over a 12-year period. For people with 
young-onset T2D, the great majority of referrals to 

Table 3: Variation of mean HbA1c with healthcare services use.

Diabetes 
type 

 

 
N

Mean HbA1c mmol/
mol (SD)

P

T1D

 
Primary care attendance†

No 32 81 (23)
 0.058

Yes 565 73 (21)

T2D Primary care attendance†
No 60 82 (28)

 0.420
Yes 1,016 79 (23)

T2D
Delayed referral to diabetes 
services

No 514 78 (24)
0.017

Yes 562 82 (23)

T1D DNA*
No 328 68 (18)

 <0.0001
Yes 269 80 (23)

T2D DNA*
No 695 75 (23)

 <0.0001
Yes 381 87 (22)

T1D Hospital admission*
No 350 69 (18)

 <0.0001
Yes 247 80 (25)

T2D Hospital admission*
No 586 79 (23)

 0.212
Yes 490 80 (24)

Abbreviations: Type 1 diabetes = T1D; Type 2 diabetes = T2D; DNA = did not attend a scheduled diabetes clinic appointment. 
*Over a prior 2-year period. 
†Over a 1-year period.
HbA1c available for 597 (82%) T1D and 1,076 (80%) T2D in the 2015–2016 period.
 P values calculated by t-test.
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secondary/specialist diabetes services (which in 
New Zealand are publicly funded) come from pri-
mary care. Just under half of those with T2D were 
referred to specialist diabetes services within a 
year of diagnosis. We found that those who had 
higher HbA1c values and were younger at diagno-
sis were referred earlier, but socio-economic sta-
tus also had a significant association. For every 
decile increase in NZDep, the odds of a delayed 
referral (>1 year after diagnosis) increased by 
15%, and those who had experienced a delayed 
referral had a significantly higher mean HbA1c in 
the 2015–2016 period (following a median dura-
tion of diabetes of 8 years). 

Financial barriers may deter return to primary 
care following diagnosis for education, man-
agement or referral. Although funding for pri-
mary care in New Zealand is subsidised based on 
degree of socio-economic deprivation and age, it 
is not fully funded for this age group. Poor health 
literacy, psychosocial and economic stressors are 
also likely to be contributing factors.14,20 In New 
Zealand, where the majority of Māori and Pasifika 
young people with T2D live in the most socio-eco-
nomically deprived areas, overcoming commu-
nication barriers, eliminating discriminatory 
healthcare behaviour and providing accessible, 
culturally safe and appropriate care through-
out the healthcare system is needed, as well as 
addressing practical barriers.21,22

The “DNA” or “did not attend” rate was high 
in both the T1D and T2D groups, but somewhat 
greater in the former. However, the number of 
appointments offered to people with T1D was 
substantially greater than the number offered to 
young people with T2D (in part because manage-
ment concerns may be dominated by the acute 
complications of T1D), so overall their attendance 
was greater. In those with T2D (but not those with 
T1D), the DNA rate was higher among young people 
living in more socio-economically deprived areas. 

The proportion of young people with hospital 
admissions increased with greater deprivation 
for both T1D and T2D, a finding that has been doc-
umented in the general diabetes population.23–25 

Inpatient time could be used as a “red flag” to link 
this high-risk population to better diabetes follow-up. 

Young-onset T2D is associated with higher rates 
of microvascular complication and cardiovascu-
lar risk factors than people with T1D of similar 
duration, leading to greater morbidity and mor-
tality in the long term.3,10,15 However, we found 
that young people with T2D were offered fewer 
and attended less than half the appointments of 

their T1D counterparts. We found that young peo-
ple with T2D are equally at risk of acute illness, 
as indicated by hospital admissions; there are 
compelling reasons, both from a short- and long-
term perspective, why greater attention needs to 
be paid to young people with T2D. In particular, 
a more targeted approach by both primary care 
and diabetes services is needed to target young 
T2D people with HbA1c levels >100mmol/mol.

Primary care attendance was unrelated to 
deprivation in this study. The literature examin-
ing healthcare service use by young-onset T2D 
people is sparse, but studies from the general 
T2D population in France and Denmark have 
shown that general practice visits increased with 
decreasing socio-economic position, perhaps rep-
resenting overall poor health.26,27 Fosse-Edorh 
et al. found that people with T2D in France with 
financial difficulties visited general practitioners 
more often and specialists less often, and Hsu et 
al. reported that poorer diabetes populations in 
Taiwan attended diabetes clinics less often than 
the better off.28,29 Healthcare systems differ in 
other countries; these results cannot be compared 
directly with other models of care, however, the 
results are applicable on a national level. 

There are limitations to our paper. While each 
record was reviewed, c-peptide and antibody lev-
els were not measured for each individual with 
diabetes included in this study, leaving the possi-
bility of mislabelling in some cases; there may also 
be individuals with characteristics of both types 
of diabetes. Retrospective data collection for this 
relatively large cohort meant that it was not prac-
tical to obtain details regarding hospital admis-
sions or primary care visits. We were also unable 
to collect diabetes clinic attendance data on a 
national level; this data was limited to the three 
Auckland district health boards. Primary care 
attendance data was only available for the prior 
1-year period, and the exact number of primary 
care visits was also unavailable. This dataset does 
not capture people managed in primary care, so 
it may underestimate the number of young peo-
ple with T2D in the Auckland region. In addition, 
several years have passed since this data was col-
lected; the population of young people with T2D in 
Auckland would have increased since 2015, how-
ever, the model of care remains unchanged, and 
these results are therefore still relevant. 

The past decade has seen a number of publica-
tions document the poor outcomes of youth with 
T2D, but their contact with the healthcare system 
and their barriers to care, such as socio-economic 
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deprivation, are not explored. While health-
care systems across the globe may vary, improv-
ing diabetes care to this growing population is a  
common challenge.10,30 Our data indicates that 
current models of care are not working well for 
young people with diabetes, particularly for those 
living in relative deprivation, which includes 
the majority of young people with T2D. Socio- 

economic deprivation plays a key role in import-
ant aspects of healthcare service use such as 
referral to specialist diabetes services, diabetes 
clinic non-attendance and hospital admissions in 
young people with T2D; deprivation needs to be 
addressed in developing a more equitable model 
of care, especially given increasing inequality in 
New Zealand.8 
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Feasibility and acceptability of 
telehealth and contactless delivery 
of human papillomavirus (HPV) 
self-testing for cervical screening 
with Māori and Pacific women in a 
COVID-19 outbreak in Aotearoa  
New Zealand
Karen Bartholomew, Jane Grant, Anna Maxwell, Collette Bromhead, Fiona Gillett, 
Rajneeta Saraf, Kate Moodabe, Susan M Sherman, Georgina McPherson, Deralie Flower, 
Jyoti Kathuria, Sue Crengle, Richard Massey, Nina Scott, Pania Coote

abstract 
aim: To determine the feasibility and acceptability of a telehealth offer and contactless delivery of human papillomavirus (HPV) cervical 
screening self-test during the 2021 COVID-19 Level 4 lockdown in Auckland, New Zealand. 
methods: A small proof-of-concept study was undertaken to test telehealth approaches in never-screened, due or overdue Māori and 
Pacific women enrolled in a local Primary Health Organisation (PHO). Study invitation, active follow-up, nurse-led discussions, result 
notification and a post-test questionnaire were all delivered through telehealth.
results: A sample of 197 eligible Māori and Pacific women were invited to take part, of which 86 women were successfully contacted. 
Sixty-six agreed to take part. Overall uptake was 61 samples returned (31.8%) and uptake of all contactable women was 70.9%. Six of 
the 61 HPV self-tests (9.8%) were positive, all for non 16/18 types, and were referred for cytology. Three had negative cytology results, 
and three with positive cytology results were referred for colposcopy.
conclusion: The offer of HPV self-testing during COVID-19 lockdown was both feasible and highly acceptable for Māori and Pacific 
women. Importantly, HPV self-testing via telehealth and mail-out, alongside other options, offers a potential pro-equity approach for 
addressing the impact of deferred screens due to COVID-19 and other longstanding coverage issues. 

Nearly 200 cases of cervical cancer are reported 
annually in Aotearoa New Zealand, with 
incidence and mortality rates in Māori and 

Pacific women more than two folds higher than in 
NZ European women.1,2 Cervical cancer incidence 
and mortality are strongly linked to being never 
screened or under-screened. The most recent 
review of cancer cases found only 12% of women 
aged 25–69 with cervical cancer in the years from 
2012 to 2017 had been adequately screened.3 
There is considerable inequity in cervical screen-
ing coverage rates between ethnic groups, with 
coverage for Māori, Pacific and Asian women  
substantially lower than for other women.4

Self-testing reduces a range of barriers to 
screening.5–7 Our research and other local studies 

have demonstrated that self-testing is acceptable, 
improves participation in screening and will 
improve equity if well implemented.8–10 We have 
shown that very overdue and never-screened 
Māori, Pacific and Asian women were more 
likely to accept offer of a mailed self-test kit than 
the same offer in a clinic and, further, that these 
groups of women have a strong preference for a 
mailed self-test method of delivery.11,12

Telehealth is the utilisation of information 
systems and technology to deliver healthcare, 
and aims to address challenges of health systems 
by increasing healthcare access and quality.13 The 
Outpatient Telehealth Trial at Waitematā District 
Health Board (WDHB) reported that reasons why 
patients chose telehealth outpatient appointments 
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were to: reduce travel, save time, save money and 
shorten waiting times.14 Most patients saw telehealth 
consultation as a positive change.14 

Telehealth has particular relevance to cervical 
cancer screening. Self-collected human papillo-
mavirus (HPV) samples can facilitate continued 
screening during care disruptions, and can also be 
used to accelerate catch-up screening as we move out 
of pandemic-related crisis care. Participants can be 
supported via telehealth to self-test safely in their 
homes, and screening results can be discussed in 
subsequent virtual visits. This will reserve the  
limited in-person visits for those needing fol-
low-up cytology, colposcopy or treatment. 

Even though telehealth seems compelling, it is not 
always acceptable or accessible for patients. Over 
half of the participants in the WDHB telehealth trial 
declined the offer of telehealth appointments due 
to a lack of confidence with computers, or not 
having internet access or a space suitable to take 
a call.14 This highlights that a shift to telehealth 
may exacerbate inequities; however, with proper  
consideration these can be reduced or eliminated. 
The aim of our current study is to provide evidence 
on the impact of telehealth on cervical screening 
during the COVID-19 lockdown. 

Methods
Study design and participant eligibility 

Our research team planned to initiate a  
metro-Auckland implementation science study 
in 2021 in the context of likely ongoing COVID-
19 outbreaks, testing different offer approaches, 
including: Phase 1) an opportunistic offer 
in primary care clinics (when people attend  
primary care for another reason they can be iden-
tified as eligible and offered a self-test); and Phase 
2) a nurse-led telehealth invitation with mailed 
kits in partnership with Total Healthcare Primary 
Health Organisation (PHO), via the Tamaki Health 
general practice clinics. During the August 2021 
Delta COVID-19 outbreak, we brought forward a 
modified Phase 2, proof-of-concept, that included 
contactless pick up and drop off to determine 
whether Māori and Pacific women would find it 
acceptable to be approached, and undertake a 
self-testing, in a COVID-19 lockdown.

The study was conducted from September 
to November in a geographically defined area 
of Auckland. The study population was Māori 
and Pacific women aged 30–69 years who were 
enrolled in a Local Doctors Tamaki Health Clinic 
(Total Healthcare PHO), who had a recorded 

address in one suburb of West Auckland, and 
who were due or overdue for cervical screening, 
or who had never been screened. Inclusion was 
determined from the most recently available  
routine data-match lists, matching the PHO enrolled 
population and National Cervical Screening  
Programme (NCSP) register data. Ethnicity data 
source was PHO data, prioritised as outlined in 
the New Zealand Ethnicity Data Protocols for the 
Health and Disability sector.15 

Exclusion criteria were: (i) have or previously 
had cervical cancer; or (ii) had a history of a  
previous high-grade cytology result and not 
attended colposcopy or not complete a “test of 
cure” according to NCSP guidelines; or (iii) had 
gynaecological symptoms; or (iv) had a total 
hysterectomy; or (v) had never had sex; or (vi) 
invited/participated in previous HPV studies; or 
(vii) had another reason for exclusion (for example 
terminal illness or not eligible for New Zealand 
healthcare); or (viii) had contact details missing. 
The initial exclusion check was performed at 
the data matching stage with a further check 
for eligibility on telehealth consultation. 

The study, including data access, was approved 
by the New Zealand Health and Disability Ethics 
Committee (21/STH/141), the National Kaitiaki 
Group (NKG) and the NCSP. 

The research topic was identified by the 
Hei Āhuru Mowai (the National Māori Cancer  
Network) and by health district Pacific leaders 
as significant.27 For this and prior foundational 
studies a range of consultation was undertaken, 
including with local Māori provider forum, the 
Iwi–DHB Partnership Board and the National  
Kaitiaki Group. The foundational work also included 
testing and development with eligible wahine 
Māori, and feedback is continuously sought 
from participants. The work is undertaken with 
the support of a Māori-led steering group and  
advisors, including Hei Āhuru Mowai members 
and the Chair of the National Screening Unit 
National Māori Monitoring and Equity Group. 
Four of the authors of this paper are Māori and 
one is Pacific.

Invitation and recruitment 
The first contact with potentially eligible par-

ticipants was through a text message with an 
invitation to take part. Interested participants 
were asked to reply with a “yes” and those not 
interested with a “no”. All those who responded 
with a “yes” had a nurse-led telehealth  
contact (offer of contact via phone or Zoom 
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Video Communications, Inc. (2020). The nurse-led 
discussions involved a second exclusion screen, 
discussion about the study and HPV self-sampling, 
informed consent, options for drop off and pick 
up of samples, interpretation and approach to 
HPV results.

Single round of active follow-up
Non-responders to the initial text were moved 

into a single round of active follow-up which 
involved a phone call attempt.

Self-test kits 
The self-test kit contained a single blister-packed 

sterile Copan FloQ (5EO89N Copan, Italy) and an 
information sheet, instructions, and a laboratory 
form and labels. These materials were modified 
from our prior studies.8,16

Contactless delivery model
Due to delayed or limited courier service 

during the Level 4 lockdown, the self-test kits 
were delivered by study staff to participants’ res-
idential address (mail-box) and completed tests 
picked up by the same method.

Screening status definition
Screening due is defined as ±6 months from 

the due date and overdue as >6 months from the 
due date. 

HPV testing 
All samples were tested for oncogenic HPV 

types using the BD Onclarity HPV Test (Bec-
ton, Dickinson and company, Franklin Lakes NJ, 
USA (BD)), a Polymerase Chain Reaction (PCR) 
test which amplifies targets in the E6 and E7  
oncogenes of the HPV virus. It detects all 14 high-
risk types of HPV (and individually genotype 
groups according to the following organisation: 
16, 18, 45, 31, 51, 52, 33+58, 35+39+68, 56+59+66); 
and reports grouped as HPV16, HPV 18 or HPV 
Other (12 other non-16/18 oncogenic types). The 
Onclarity HPV test has a CE IVDD mark for HPV 
self-sampling using this collection device, and 
samples were processed at IANZ accredited 
PathLab Tauranga (Pathology Associates Ltd). 

Results management and follow-up 
Any invalid results were recorded, and a repeat 

test was offered to the participant. 
Negative test results were provided to the 

women via text message, with advice to return for 
a routine cervical screen in five years, consistent 

with the Australian HPV self-test pathway and the 
proposed NCSP clinical pathway for primary HPV 
screening with self-testing. The Patient Management 
System (PMS) was updated with the appropriate 
recall interval.

HPV positive results were communicated via a 
telehealth contact (offered phone or zoom contact).  
In partnership with local colposcopy units,  
participants who tested positive for HPV16 or 18 
were referred directly to colposcopy. Follow-up 
for participants who tested positive for any of the 
12 other oncogenic HPV types involved a shared 
decision-making process including the options 
of a home visit for cytology test (followed DHB 
guidelines for home visit and Personal Protective 
Equipment (PPE) use), or a follow-up cytology test 
at the general practice clinic (protections as per 
COVID-19 guidelines at the time).

Post-test questionnaire 
All participating women were asked to complete 

a post-test questionnaire. The questionnaire link 
was sent to women with negative results via text 
message during result notification, and to positive 
women following a discussion. Questions included 
how participants found being offered the self-test 
in lockdown, including their comfort with the 
decision they made about the self-test, the amount 
of information provided about the test, whether 
women found the self-sample acceptable, how 
they might prefer to be tested in the future,11,12,16 
and any other comments about self-testing. Ques-
tionnaire results were analysed descriptively and 
reported as proportions, free text was coded and 
analysed thematically.

Statistical analysis
Data was analysed using STATA 12.0 (Statacorp, 

USA). Descriptive analyses were used to describe 
the proportion of participating women by age, 
ethnicity, screening status and HPV results. 

Results
Routinely available data-match reports 

between PHO and NCSP Register identified 24,558 
women due, overdue or never-screened for cervical 
screening (see Figure 1). 

Data matching identified 816 Māori and Pacific 
women aged 30–69 years, enrolled with Tamaki 
Health and living in a specific suburb in West 
Auckland. Participants from our two previous  
studies were excluded (n=497). Exclusion of 
women who had hysterectomy, recent smear, had 
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Figure 1: Data matching and applying inclusion/exclusion criteria.
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high grade history, were not eligible for New Zealand 
health services, and had no contact details identified 
197 women as eligible for the study; of which 86 
(43.7%) women were Māori and 111 (56.3%) were 
Pacific women (Figure 1).

The demographic characteristics of all eligible 
participants (n=197) are shown in Table 1S. The 
median age of the participants was 43 years 
(interquartile range 35–51 years; Table 1). More 
Māori participants were overdue (69.8% vs 48.6% 
Pacific women) and fewer were due for screening 
(24.4% vs 45.0% Pacific women). The proportion 
who were never screened was similar in both 
the Māori and Pacific groups. The time gap since 
a previous screen was up to 12 years for Māori 
women and up to 16 years for Pacific women, and 
a greater proportion of Māori women had their 
screens overdue by >10 years (8.1 % vs 2.7% for 
Pacific women) (data not shown). 

Self-test offer and follow-up
Among the 197 women who were identified as 

eligible and invited to participate in the study, 35 
women (18.0%) replied to the initial text indicating 
their interest to take part (Appendix 1). Three 
women declined participation. Text messages 
were not delivered to nineteen women due to 
incorrect contact details. Women who did not 
respond to the initial text message (n=140) were 

followed up, of whom 26 indicated their interest 
and 17 declined. Ninety-two women (65.7%) did 
not respond to any contact attempts. Overall, 66 
women responded either through the initial text 
or follow up contact (33.5%) and had telehealth-led 
conversations with the Research Nurse. The average 
duration of the call with the research nurse was 
3–5 minutes, with three calls lasting more than 
10 minutes. Five women were excluded as they 
did not meet the study criteria (had previous  
hysterectomy n=4; recent smear n=1). In terms of 
participation, the overall response rate was 37.1%. 
The overall sample uptake was 34.3% and uptake 
of those contactable was 70.9%. Of note, no partici-
pants elected for a zoom telehealth appointment, 
all preferred phone contact.

Self-testing kit and test results
The time range for sample pick-up was 4 to 7 

days. The results processing was batched, and 
the average time to receive results was between 
2 to 17 days, with early outlier turnaround times 
due to concomitant COVID-19 test surge labora-
tory processing in Tauranga. Fifty-five HPV test 
results were negative. HPV other positive tests 
were seen in three Māori (positivity rate 11.1%) 
and three Pacific women (positivity rate 8.8%). 
All six women completed cytology tests, of which 
three returned negative cytology results. The 

Table 1: Participant demographics.

Characteristic
Overall 

n (%)

Māori

n (%)

Pacific

n (%)

Total eligible 197 86 (43.7) 111 (56.3)

Median age (years) 43 (35–51) 42 (34–50) 43 (34–52)

Age group

30–39 years 86 (43.7) 38 (46.0) 48 (43.2)

40–49 years 51 (25.9) 21 (26.0) 30 (27.0)

50–59 years 38 (19.3) 11 (19.0) 27 (24.3)

60–-69 years 22 (11.2) 16 (9.0) 6 (5.4)

Previous screening history

Due 71 (36.0) 21 (24.4) 50 (45.0)

Overdue 114 (57.9) 60 (69.8) 54 (48.6)

Never screened 12 (6.1) 5 (5.8) 7 (6.4)
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three other women with positive cytology results 
(ASC/H [n=1], LSIL/CIN1/HPV [n=2]), were referred 
for colposcopy. Two have completed colposcopy, and 
one continues under colposcopy management. For 
full details see supplementary materials.

Post-test questionnaire
Thirty-five women completed the post-test 

questionnaire (response rate 57.4%), of which 
majority (n=21) thought lockdown was a good 
time to be offered the self-test and 14 participants 
were neutral. All of the respondents reported that 
the information provided on self-testing was “about 
right”. Most women (n=28) were comfortable about 
their decision on self-testing, while seven were 
neutral. Nearly all women (n=31; 88.6%) indicated 
that when they were next due for cervical screening, 
they would prefer to get a self-test kit in the mail 
to do at home.

Twenty-one women provided free text comments 
about their experience of being offered the self-
test, which were overall very positive about the 
self-testing process and their experiences (See 
Table 2). Their responses were coded into four 
thematic areas: (1) empowerment; (2) convenient, 
easy; (3) comfortable space; and (4) doing it yourself/
no health professional involved. 

Discussion
The modified version of the telehealth  

component of the HPV self-testing during the 
COVID-19 lockdown was found to be both feasible 
and highly acceptable to Māori and Pacific women 
in Aotearoa New Zealand. 

COVID-19 has impacted on the delivery of  
preventative healthcare across the world, partic-
ularly face-to-face activity such as primary care, 
cytology based cervical screening, breast and 
bowel cancer screening.17–18 In Aotearoa New Zealand, 
there were alert level changes where screen-
ing activity was paused (initial Alert Level 4) in 
2020 and reduced throughout 2021, particularly 
in Auckland (Alert Level 2–4 and COVID-19 Protec-
tion Framework Orange and Red settings). Some 
estimates suggest that reductions in screening to 
a half or a third of usual levels, creating a back-
log of deferred screens thereby increasing the  
number of people potentially at risk of cancer/
diagnostic delays.17,19 Like many other COVID-19 
impacts, delays are likely to have a dispropor-
tionate impact on Māori and Pacific populations, 
unless specific pro-equity approaches are taken.20–21  
Pro-equity in this context refers to proactive 

explicit policies, processes or interventions to 
address known causes of inequity, for example 
fast tracking referrals where diagnostic delay is a 
known cause of cancer inequity. HPV self-testing 
with telehealth and contactless delivery offers a 
mechanism to continue screening women even in 
lockdown or restrictions on face-to-face health-
care, and also to reach more women as part of 
addressing deferred screens. A similar approach 
was taken in Victoria, Australia in COVID-19, via 
telehealth appointments with general practitioners 
and referral for a mailed kit to the Australian Cen-
tre for Cancer Prevention.22 In the Netherlands, 
self-sampling has been offered as an alternative 
to a clinician examination since November 2020. 
Preliminary data suggest that while the number 
of tests collected by clinicians has remained low 
during the COVID-19 pandemic, the volume of 
self-screened samples has doubled, and overall 
screening participation has largely recovered to 
pre-pandemic levels.23,24

There was already clear evidence from our 
research and other Aotearoa specific studies that 
HPV self-testing can enable increased participa-
tion and equity.5,9 This study provides evidence 
that extending such an approach using telehealth 
during a COVID-19 outbreak and in the context 
of an ongoing pandemic is acceptable, as it pro-
vides a relatively high level of participation and 
is a positive experience for women. This further 
reinforces our previous randomised community 
trial findings that participants, particularly Māori 
women preferred, and were more likely to partic-
ipate, in home-based mail-out screening.11 

Our previous study mailed directly to all poten-
tially eligible women (a different population of 
very overdue or never-screened participants), 
with a relatively modest uptake of 12% (15% 
for Māori, and 9% for Pacific), with associated  
population study limitations of the inability to 
determine contactability and eligibility for exclu-
sions (e.g., previous hysterectomy, symptoms). 
This suggested that mail-out was a critical model 
for delivery, but that a “mail-out to all” approach 
may not be the optimal approach.8 Our colleagues 
from a Northland based study reported 23% of 
women to be uncontactable and uptake levels 
for all contactable women of 42% and 50.8% for 
Māori women.10 The current small study found that 
56% of potential participants were uncontactable 
leading to overall uptake of 34.3%, but uptake 
among contactable was high at 70.9%. To improve 
the pro-equity approach, future approaches 
should extend beyond telehealth to support 
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Table 2: Feedback (free text comments) from women completing the post-test questionnaire.

Theme Feedback
Participant details 

(ethnicity and age 
band)

Empowerment

“Home test kits would be preferred option as it protects my mana 
as a wahine”.

Māori, 45–50 years

“Being comfortable in myself doing the self-screening and not feel-
ing embarrassed. Thank you for the opportunity of self-respect”.

Māori, 40–45 years

Convenient, 

easy

“I thought it would be hard but it was very straight forward and it 
was convenient.”

Pacific, 30–35 years

“It was so easy.” Pacific, 40–45 years

“It was just a lot easier and simple.” Pacific, 35–40 years

“… much more achievable approach for busy mums.” Pacific, 30–-35 years

“It was stress-free, easy to do.” Māori, 35–40 years

“It was easy and simple. I would recommend it to all.” Pacific, 40–44 years

“This was a great experience, my wish is that this is available to all 
women, this will save lots of lives. It was easy, most women will do 
it.”

Māori, 50–53 years

“Very simple process. Spoke to a few of my colleagues, they would 
be so interested in home self-testing.”

Māori, 35–40 years

Comfortable 

space

“Satisfied and did it at my own space and time.” Māori, 40–45 years

“It was private.” Māori, 30–35 years

Easier experience, felt more comfortable doing it from home.” Pacific, 55–60 years

“I was relaxed when I did the test at home.” Pacific, 40–45 years

“It was ease of doing it at home in my own environment, easy to do
 and I am so proud of myself.”

Pacific, 50–55 years

“It was easier for me to self-swab at home. I get quite anxious when 
its time for my smear and often leave it for the very last minute and 
it’s always been a painful experience except for the self-test which 
was uncomfortable but not painful.”

Pacific,40–45 years

“I am very comfortable doing this myself. I don’t like other people 
doing such a personal thing for me. Whist I have had children; I find 
smear tests to be very personal. Doing it myself makes me want to 
keep doing the checks.”

Māori, 45–50 years

“I talked to other women of my age who would like to do what I 
did.”

Pacific, 50–55 years
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other options to reach uncontactable women, as 
previous research has highlighted this is likely to  
disproportionately affect Māori.8,11

This study provides further policy-relevant 
information for the NCSP on the utility of a text-
based invitation with nurse-led telehealth and 
mail-out (courier, contactless) delivery model. 
Although the contactless option undertaken by 
the study team worked well in this small proof-
of-concept study, courier delivery for a mailed 
option will be required for HPV self-test at scale. 
Most women (88.6%) reported that they preferred 
to receive posted HPV self-test kits when they are 
next due for a screen. This is very similar to our 
previous research that found home posting of 
kits to be feasible and acceptable, with 72.1% of 
women preferring to receive a mailed kit at home 
at their next screen.12

Our research team have developed the imple-
mentation science main study to test a clinic-based 
primary opportunistic offer in association with a 
telehealth model on the premise that a range of 
delivery options as well as active follow-up for 
both invitation and for positive results manage-
ment are likely to be required to achieve equi-
table screening outcomes.25 This approach is 
consistent with the Waitangi Tribunal Hauora 
Inquiry report26 that outlined options as one of 
the five updated Te Tiriti principles, and is also 
consistent with the requirements for an equita-
ble HPV primary screening programme outlined 
by Hei Āhuru Mowai, the national Māori cancer 
leadership group.27 The current roll-out of pri-
mary HPV screening in Aotearoa New Zealand is 
based around primary care delivery only, with 
the potential for mail-out options in the future. It 
is important to ensure that such an approach is 
appropriate and works for Māori women from a 

Te Tiriti perspective, and also for Pacific women 
and the perspective of those most impacted by 
current inequities.

The post-test questionnaire had a relatively 
high response rate, with the majority of women 
being comfortable with the self-testing offer 
in COVID-19 lockdown, feeling that they had  
sufficient information via telehealth to make a 
decision, and feeling positive about self-testing. 
This is consistent with our own prior work and 
that of our colleagues.5,8,9

Our study had a positivity rate of 10% (six 
women with HPV positive results), which was 
slightly higher than our previous study (6%),8 but 
similar to the Northland study (11%).10 Follow-up 
of HPV positive women, particularly where 
equity is a focus, remains a somewhat conten-
tious issue nationally. Triage with cytology for 
HPV positive results is recommended in the pro-
posed Aotearoa New Zealand clinical pathway, 
particularly due to the anticipated impacts on 
colposcopy services related to the higher sensi-
tivity of HPV primary screening (higher volumes 
of women referred). The added step of cytology 
prior to colposcopy is intended to help manage 
colposcopy demand, with some limited case-by-
case allowance to be referred straight to colpos-
copy. Hei Āhuru Mowai have outlined a rationale 
for Māori women with HPV, regardless of onco-
genic type, to be referred straight to colposcopy, 
as a pro-equity approach, to reduce cost and 
time barriers and ensure women are not lost to 
follow-up.27

This small proof-of-concept sub-study showed 
that the offer of a HPV self-test for cervical 
screening via text with telehealth support and 
contactless delivery is acceptable to Māori and 
Pacific women in Aotearoa New Zealand. It was 

Theme Feedback
Participant details 

(ethnicity and age 
band)

Doing it yourself / 
no health profes-
sional involved

“It was awesome to do it on my own way, more comfortable and 
better solution for myself and many other women.”

Pacific, 45–50 years

“It was so much better having this done at home. I didn’t feel 
embarrassed and horrible having another person do it for me. I  
prefer this home testing above all.”

Māori, 30–35 years

“I’d love the other ladies to do it this way if there’s an option as I 
feel women would likely do it themselves.”

Pacific, 40–45 years

Table 2 (continued): Feedback (free text comments) from women completing the post-test questionnaire.
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important to test this given the potential for novel 
interventions and telehealth to have equity posi-
tive or equity negative impacts, depending on how 
they are implemented and on a range of contextual 
factors. The study was also important given the 
current inequities in cervical cancer outcomes 
and screening coverage, and also the impacts of 
COVID-19 on cervical screening and primary care, 

which are likely to be unevenly distributed. These 
findings reinforce our previous research on the 
importance of mail-out as an option that partici-
pants strongly prefer, with important equity ben-
efits. The findings also support the current main  
implementation science study which offers a 
range of options for a self-test, including opportu-
nistically in clinic and via telehealth options.
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Appendix 1: Flow diagram showing the eligibility, recruitment and result management processes for self-testing.
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Medication dispensing among Māori and 
non-Māori screened for preschool ADHD 
Tania Cargo, Kiani Stevenson, Nicholas Bowden, Barry Milne, Sarah Hetrick,  
Stephanie D’Souza

abstract
aims: To investigate whether tamariki Māori screened for attention-deficit/hyperactivity disorder (ADHD) concerns in the B4 School 
Check (B4SC) between 2011 to 2018 are as likely to receive ADHD medication as non-Māori children.
methods: Using population-level data from the Integrated Data Infrastructure, we investigated whether ADHD medication  
dispensing differed for tamariki Māori screened for ADHD concerns relative to non-Māori children. Analyses were also stratified by area- 
level deprivation and urban/rural profile of residence.
results: In our cohort of 414,171 children, 2.8% of Māori and 1.6% of non-Māori were screened as showing ADHD concerns. Among 
those with ADHD concerns, tamariki Māori had a lower likelihood of ADHD medication dispensing following the B4SC (10.8%)  
relative to non-Māori children (14.9%), but this effect was only significant among those living in the most deprived quintile and  
outside of major urban areas.
conclusion: Our study indicates that inequities to accessing ADHD treatment may exist for tamariki Māori living in highly deprived 
neighbourhoods or outside of major urban areas. Further research is needed to understand what the specific barriers may be to 
 accessing ADHD medication treatment for Māori in these areas.

Attention-deficit/hyperactivity d isorder 
(ADHD) is a neurodevelopmental con-
dition characterised by symptoms of 

hyperactivity, inattention and impulsivity, with 
an estimated worldwide prevalence of 3.4%.1 It 
is usually diagnosed in early childhood, is more 
common in boys than girls and has both envi-
ronmental and genetic influences.2,3 In Aotearoa 
New Zealand, behavioural parent training is the 
first-line treatment recommended for childhood 
ADHD.4 For school-age children with moder-
ate or severe symptoms medication can also be 
prescribed.4 

Children with a diagnosis of ADHD are sig-
nificantly more likely to experience adverse out-
comes, including anti-social behaviour and drug 
use, criminal convictions, mental health difficul-
ties, poorer physical health and negative academic 
and occupational outcomes.5,6 It is important to 
identify children with symptoms indicative of 
ADHD to facilitate early identification and treat-
ment and to mitigate the risk of poorer long- 
term outcomes.6 In the New Zealand context, the 
Before School Check (B4SC)—a nationwide pre-
school health screening check offered to all New 
Zealand children at 4 years of age—is one way 
to identify children with social, emotional and 
behavioural challenges (including ADHD symp-
toms) earlier in development. The B4SC is reported 

to have screened 92% of all eligible 4-year-olds in 
New Zealand.7 

The B4SC asks caregivers and early childhood 
teachers to complete the Strengths and Difficul-
ties Questionnaire (SDQ), a brief 25-item question-
naire designed to screen for possible emotional 
and behavioural difficulties in children aged 4–17-
years of age.8 The hyperactivity-inattention sub-
scale of the SDQ can be used to indicate the severity 
of ADHD-like behaviours. A range of behavioural 
information from the B4SC, including SDQ scores, 
are used to determine whether children should 
be referred on for specialist follow-up for formal 
diagnosis and treatment by a paediatrician, clini-
cal psychologist or psychiatrist.9 

Given the long-term effects of untreated 
ADHD,6 it is important to investigate whether 
early screening and intervention results in equi-
table outcomes for all New Zealanders. Previ-
ous research has indicated that Māori may not 
be receiving adequate healthcare, due to bar-
riers in accessing care or negative healthcare 
experiences.10–14 There is limited information on 
whether this is also the case for ADHD, with no 
specific research investigating equitable access to 
ADHD treatment for Māori. There are limited data 
available on ADHD treatments in Aotearoa New 
Zealand, though investigation into pharmacologi-
cal treatment can be conducted using administra-
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tive data on pharmaceutical dispensings.15 Using 
such data, the current study aimed to investigate 
whether tamariki Māori screened for ADHD con-
cerns in the B4SC are as likely to receive medica-
tion relative to non-Māori children. 

Methods 
Study population

Data for this study were obtained from the 
Integrated Data Infrastructure (IDI), a large 
whole-population research database managed 
by Statistics New Zealand containing linked 
de-identified administrative data about people 
and households.16 The study population consisted 
of all children aged 48–60 months who partici-
pated in the B4SC between 1 January 2011 to 31 
December 2018. Children were excluded from our 
study if they had missing SDQ or referral infor-
mation (n=4,350). As the current study aimed to 
investigate the treatment provided following 
screening in Māori and non-Māori children, chil-
dren were also excluded if parents indicated that 
their child was under the care of a specialist for 
a behaviour-related condition (n=8,436) or if they 
had missing ethnicity information (n=120). The 
final sample consisted of 414,171 children.

Measures 
ADHD concerns

In the B4SC, the SDQ8 was completed by par-
ents and, where possible, teachers. As the B4SC 
behavioural referral is based on a variety of 
information, including SDQ scores, and does 
not indicate whether the child received a refer-
ral specifically for hyperactivity-inattention,9 
we used both the SDQ hyperactivity-inattention 
score (which ranges from 0 to 10) and referral 
information together to define the ADHD con-
cerns category. Specifically, using either par-
ent- or teacher-rated SDQ data, children were 
categorised as having ADHD concerns if they had 
a behavioural referral and a borderline or above 
hyperactivity score based on pre-determined cut-
offs (i.e., a score of 6 or above).8 All other children 
were categorised as not showing ADHD concerns. 

ADHD medication dispensing
Dispensing for ADHD medication was drawn 

from the Ministry of Health community pharma-
ceutical dispensing collection. Children were clas-
sified as receiving ADHD medication if they had 
at least one ADHD medication dispensing after 
completion of their B4SC and before 31 Decem-

ber 2019 (the latest date for pharmaceutical data 
availability at the time of analysis). Medications 
of interest were atomoxetine, dexamphetamine 
sulphate, methylphenidate hydrochloride (imme-
diate- and extended-release), modafinil, and 
clonidine. All medications except clonidine are 
public-funded stimulant/ADHD medications.17 
Clonidine was included in the current study as 
it is also prescribed (but not subsidised) to treat 
ADHD in Aotearoa New Zealand.18 

Socio-demographic variables 
Sex (male/female) and ethnicity (Māori/non-

Māori) were sourced from the personal details 
table in the IDI. Socio-economic status was estab-
lished using the 2013 New Zealand Deprivation 
Index (NZDep2013),19 an area-level measure of 
deprivation. The NZDep2013 assigns to “mesh-
blocks” (small areas containing 30–60 house-
holds) a deprivation decile value ranging from 1 
(least deprived) to 10 (most deprived) based on 
socio-economic indicators from the 2013 New 
Zealand Census. Meshblocks were identified from 
residential information at the time of the B4SC, 
and sourced from the address notification table 
within the IDI. For the current study, deprivation 
scores were converted into quintiles. Address 
notifications were also used to determine the 
urban/rural profile for participants’ residences.20 
This was categorised into a 5-level variable, based 
on area population sizes: major urban areas (pop-
ulations of 100,000 or more); large urban areas 
(30,000–99,999); medium urban areas (10,000–
29,999); small urban areas (1,000–9,999) and rural 
areas (<1,000).

Data analysis
IDI data were extracted using SAS Enterprise 

Guide 7.1 and analysed using Stata MP version 16. 
As per the confidentiality requirements of Statis-
tics New Zealand, all counts have been random 
rounded to base 3. Percentages given are calcu-
lated from random rounded counts. 

To evaluate the predictive validity of ADHD 
concerns screened through the B4SC, a cox pro-
portional hazards analysis was conducted by 
regressing ADHD medication dispensing on ADHD 
concerns, controlling for Māori ethnicity, sex, 
area-level deprivation, urban/rural profile and 
participants’ birth year. 

To determine whether ADHD medication dis-
pensing differed for Māori screened for ADHD 
concerns relative to non-Māori, a cox proportion 
hazards analysis was conducted among those in 
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the ADHD concerns category, with Māori ethnicity 
included in the model as a predictor. The adjusted 
analysis controlled for sex, area-level depriva-
tion, urban/rural profile and year of birth. The cox  
proportional hazards model was right-censored 
for death, international departure for over a 
year, or 31 December 2019 (the end of our study 
period) if no dispensing was received. Unad-
justed hazard ratios (HRs) and adjusted hazard 
ratios (AHRs) with 95% confidence intervals (CIs) 
have been reported. 

Results
Descriptive statistics 

In our sample of 414,171 individuals, 27% 
identifed as Māori (n=111,288). The average fol-
low-up time from date of B4SC until the end of the 
study period (31 December 2019) was 1,809 days 
(SD=823) or 5.00 years for Māori and 1,773 days 
(SD=825) or 4.86 years for non-Māori. 

Descriptive statistics for the final sample (after 
exclusions) are presented in Table 1. These results 
show that the proportion of males and females 
were evenly distributed for both Māori and non-
Māori. There was a greater proportion of tam-
ariki Māori living in more deprived areas relative 
to non-Māori. The greatest proportion of children 
lived in major urban areas, though this percent-
age was larger for non-Māori. Tamariki Māori 
were more likely to live in large urban areas and 
also small urban areas. 

Of those with SDQ data, 99.7% of Māori and 
non-Māori children had parent-rated scores. Non-
Māori children were more likely than tamariki 
Māori to have teacher-rated SDQ data. 

The percentage of Māori and non-Māori chil-
dren meeting the criteria for ADHD concerns, 
defined as those who had a behavioural referral 
and a borderline or above hyperactivity score, 
are presented in Table 2 for the overall popula-
tion and by socio-demographic characteristics. 
The results show that 2.8% of tamariki Māori 
and 1.6% of non-Māori children met the criteria 
for ADHD concerns. A greater proportion of tam-
ariki Māori met the criteria for ADHD concerns 
relative to non-Māori children for all socio-demo-
graphic groups. Across both Māori and non-Māori 
children, males were more likely to meet the cri-
teria for ADHD concerns, as were those in more 
deprived areas. There was no clear pattern by 
urban/rural profile or residence. 

Table 2 also displays the proportion of Māori 
and non-Māori children with ADHD concerns 

who received a dispensing for ADHD medication 
following completion of the B4SC. Among Māori, 
10.8% of those with ADHD concerns received med-
ication. Among non-Māori, 14.9% received med-
ication. Across Māori and non-Māori children, 
males were more likely to have received medi-
cation than females, though a lower medication 
rate was also observed in Māori when stratify-
ing by sex. However, the pattern of less medica-
tion in Māori is not uniformly observed across all 
socio-demographic characteristics. When examin-
ing medication rates by area-level deprivation in 
those with ADHD concerns, this pattern of differ-
ence between Māori and non-Māori is only appar-
ent in the most deprived quintile, with marginal 
differences observed in other quintiles. Further, 
this quintile had the lowest medication rate for 
tamariki Māori but the greatest medication rate 
among non-Māori children. With medication 
rates by urban/rural profile or residence, a simi-
lar proportion of Māori and non-Māori living in 
major urban areas were dispensed medication. 
In other urban/rural locations, fewer Māori were 
dispensed medication relative to non-Māori. The 
lowest medication rate was observed in major 
urban areas for non-Māori, but in small urban 
areas for Māori.  

Cox proportional hazard analyses
Having ADHD concerns was strongly predictive 

of ADHD medication dispensing in the unadjusted 
cox proportions hazards model (HR=10.13 [95% 
CI: 9.48–10.82]). This effect was attenuated but 
still strong in the adjusted model (AHR=7.93 [95% 
CI: 7.41-8.49]). 

As shown in Table 3, the unadjusted analysis in 
children identified as having ADHD concerns indi-
cated that Māori had a lower likelihood of being dis-
pensed an ADHD medication relative to non-Māori, 
as evidenced by a hazard ratio significantly less 
than 1 (HR=0.67 [0.59–0.76]). This effect remained 
unchanged following adjustment of socio-demo-
graphic characteristics (AHR=0.67 [0.58–0.77]). 

As we observed different patterns in the med-
ication rate for Māori and non-Māori by depriva-
tion quintile and urban/rural profile, we explored 
whether these socio-demographic factors had 
a moderating effect on the association between 
Māori ethnicity and ADHD medication dispens-
ing. Unadjusted and adjusted hazard ratios for 
Māori ethnicity, stratified by area-level depriva-
tion and urban/rural profile, are also presented 
in Table 3. Results indicated no significant dif-
ference in ADHD medication dispensing between 
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Maori 

(n=111,288)

Non-Maori

(n=302,883)

n % n %

Sex

Female 54,591 49.1 148,776 49.1

Male 56,697 50.9 154,107 50.9

Deprivation quintile

1 (least deprived) 8,895 8.0 63,288 20.9

2 12,012 10.8 61,311 20.2

3 16,065 14.4 59,559 19.7

4 24,576 22.1 57,138 18.9

5 (most deprived) 48,897 43.9 59,064 19.5

Missing 843 0.8 2,523 0.8

Urban/rural profile

Major urban 43,215 38.8 170,922 56.4

Large urban 24,954 22.4 38,376 12.7

Medium urban 9,408 8.5 23,736 7.8

Small urban 16,587 14.9 23,904 7.9

Rural 16,287 14.6 43,452 14.3

Missing 837 0.8 2,493 0.8

Parent completed SDQ

Yes 110,970 99.7 301,854 99.7

No 318 0.3 1,029 0.3

Teacher completed SDQ

Yes 52,098 46.8 172,638 57.0

No 59,190 53.2 130,245 43.0

SDQ Referral

Yes 5,952 5.3 9,651 3.2

No 105,336 94.7 293,232 96.8

Hyperactivity-inattention score

Low (0–5) 97,170 87.3 278,442 91.9

Borderline and above (6–10) 14,121 12.7 24,441 8.1

Table 1: Socio-demographic and SDQ characteristics of Māori and non-Māori children who completed the B4SC 
between 2011-2018.
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Māori (n=111,288) Non-Māori (n=302,883)

Criteria met for 
ADHD concerns

Dispensed 
medication

Criteria met for  
ADHD concerns

Dispensed  
medication

n
% of 
total 
sample*

n
% of 
criteria 
met

n
% of 
total 
sample*

n
% of 
criteria 
met

Overall 3,153 2.83 339 10.75 4749 1.57 705 14.85

Sex

Female 906 1.66 54 5.96 1,341 0.90 123 9.17

Male 2,247 3.96 285 12.68 3,408 2.21 582 17.08

Deprivation quintile

1 (least 
deprived)

111 1.25 15 13.51 582 0.92 78 13.40

2 255 2.12 45 17.65 735 1.20 105 14.29

3 372 2.32 42 11.29 912 1.53 123 13.49

4 738 3.00 105 14.23 1,104 1.93 168 15.22

5 (most 
deprived)

1,659 3.39 132 7.96 1,380 2.34 222 16.09

Urban/rural profile

Major urban 1,059 2.45 111 10.48 2,286 1.34 258 11.29

Large urban 942 3.77 111 11.78 858 2.24 171 19.93

Medium 
urban

234 2.49 36 15.38 429 1.81 78 18.18

Small urban 498 3.00 36 7.23 504 2.11 93 18.45

Rural 405 2.49 45 11.11 633 1.46 102 16.11

*Denominators for percentage calculations are given in Table 1.

Table 2: Percentage meeting criteria for ADHD concerns and percentage of those with ADHD concerns receiving 
medication, presented for Māori and non-Māori overall and by socio-demographic characteristics.
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Māori and non-Māori with ADHD concerns living 
in quintiles 1–4, but showed a lower likelihood of 
receiving medication for Māori living in the most 
deprived quintile (HR=0.47 [0.38, 0.58], AHR=0.45 
[0.36, 0.56]). Unadjusted and adjusted analyses 
by urban/rural profile showed no significant dif-
ference in ADHD medication dispensing between 
Māori and non-Māori living in major urban areas, 
but a lower likelihood of medication dispensing 
for Māori living in all other areas (HR=0.56 [0.48, 
0.66], AHR=0.60 [0.51, 0.71]). 

Discussion
The current study investigated whether tam-

ariki Māori with ADHD concerns were as likely 
to receive medication treatment as non-Māori. In 
our national cohort of 414,171 children who par-
ticipated in the B4SC over a 7-year period (2011–
2018), 2.8% of Māori and 1.6% of non-Māori were 
identified as exhibiting ADHD concerns. However, 
fewer Māori with ADHD concerns received med-
ication (10.8%) compared to non-Māori (14.9%). 
Cox proportional hazard analyses also revealed 
that, among those with ADHD concerns, Māori 
had a significantly lower likelihood of ADHD med-
ication dispensing when compared to non-Māori. 
Further investigation indicated that this difference 
was only significant among those living in the most 
deprived quintile of area-level deprivation and 
outside of major urban areas. 

There are several potential factors contribut-
ing to the gap in medication use between Māori 

and non-Māori. Firstly, the ongoing impact of col-
onisation and institutionalised racism may be 
contributing to a lack of trust in the healthcare sys-
tem. Treatment for children screened for ADHD 
is dependent on the parents, who may have had 
previous negative experiences with healthcare 
and are therefore hesitant to include children in 
the system. There is evidence to suggest that Indig-
enous peoples have negative experiences when 
accessing healthcare, which can influence their 
decision to access services in future.10,14 A lack of 
representation in the health workforce can fur-
ther negatively impact on Māori engagement with 
health services, as compliance is reduced when the 
healthcare professional and client are from differ-
ent cultural backgrounds.21 

Secondly, we used the SDQ as a screening tool 
for probable ADHD. However, there have been 
cultural concerns raised about the SDQ.22–24 These 
concerns focus on three areas: the manner in 
which the SDQ is conducted, including whether 
informants understand the questions;22 the scor-
ing thresholds;23,24 and concerns that it does not 
accurately consider behaviours from children in 
the context of their culture.25 As such, it is plausi-
ble that there may be tamariki Māori who scored 
highly on the hyperactivity-inattention subscale 
who do not have ADHD (and vice versa), due to 
the SDQ not being a culturally appropriate mea-
sure. Children misclassified as having ADHD con-
cerns may then get correctly classified during the 
referral, resulting in no further treatment.

Thirdly, this reduced treatment amongst Māori 

Hazard ratio,  
HR [95% CI]

Adjusted hazard ratio, AHR 
[95% CI]

Overall 0.67 [0.59–0.76] 0.67 [0.58–0.77]

Deprivation

1–4 0.91 [0.77, 1.07] 0.88 [0.74, 1.04]

5 0.47 [0.38, 0.58] 0.45 [0.36, 0.56]

Urban/rural profile

Major urban 0.87 [0.69, 1.09] 0.85 [0.68, 1.07]

All other areas 0.56 [0.48, 0.66] 0.60 [0.51, 0.71]

Hazard ratios (HRs) are for Māori ethnicity relative to non-Māori ethnicity. Adjusted hazard ratios (AHRs) stratified by area-level 
deprivation were adjusted for sex, residential location and year of birth. AHRs stratified by residential location were adjusted for 
sex, area-level deprivation and year of birth.

Table 3: Association between Māori ethnicity and ADHD dispensing in those with ADHD concerns, overall and 
stratified by deprivation and urban/rural profile.
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may also be due to pharmacological treatment 
reflecting a more Western, biologically based 
model of health. Māori parents have reported 
concern about the use of Western medicines for 
tamariki, including conflicting cultural wellbe-
ing models, price, a mistrust of Western services 
and a desire to have Indigenous-by and for-Māori 
approaches.26–28 In a small, but comprehensive 
qualitative study of older Māori, Nikora and col-
leagues found that medication use was determined 
by a series of processes associated with culture, and 
the cost, time commitment and perceived necessity 
of medical consultations.29 Therefore, it is plau-
sible that Māori may choose to seek alternative, 
non-pharmacological treatment options instead of 
medication. However, given that we only observed 
a lower likelihood of ADHD medication dispensing 
for Māori living in the most deprived regions or 
outside of major urban areas, our results suggest 
that challenges with accessing treatment may be a 
key factor in driving the observed differences.

Addressing the inequity in timely access to 
ADHD treatment for Māori, particularly those liv-
ing in more deprived and non-urban areas, is vital 
as delays in treatment may have a flow-on effect 
once tamariki start school. Research has shown 
that ADHD treatment, whether pharmacological, 
non-pharmacological or multimodal, improves 
academic productivity;6 therefore, the absence of 
or delayed treatment may impact children’s edu-
cational outcomes, further exacerbating existing 
socio-economic inequities. As highlighted above, 
this differential access may be impacted by finan-
cial barriers, inadequate screening, culturally 
inappropriate treatment options or a lack of trust 
in the healthcare system. Key strategies to improve 
access can include a reduction in costs associated 
with assessments and prescription fills for ADHD, 
the incorporation of Māori models of health in 
treatment strategies, greater workforce develop-
ment in culturally safe care and representation of 
Māori among mental health specialists. 

There are limitations with the current study 
that need to be considered. We did not have access 
to clinical diagnoses of ADHD to evaluate the 
accuracy of the screening method used here; how-
ever, we can have some confidence in our method 

given that a classification of ADHD concerns was 
strongly predictive of a medication dispensing. 
The IDI only contains reliable information on 
pharmacological treatment accessed for ADHD, 
so we were unable to evaluate the use of other 
treatment options for ADHD, such as behavioural 
intervention and primary care. As stated previ-
ously, this may be a preferred option to pharma-
cological treatment for Māori families. However, 
there is also evidence of inequity in access to 
other forms of healthcare, such as primary care, 
for Māori.11,12 It is imperitive to not only investi-
gate whether similar disparities exist for other 
treatment options for ADHD in future research, 
but also ensure that Māori families are aware of 
and have access to all treatment options for ADHD 
and that these options are culturally safe. 

There is also evidence of disparities in B4SC par-
ticipation, with tamariki Māori and their whānau 
who may have difficulty accessing healthcare 
(e.g., due to living in socio-economically deprived 
areas or experiencing higher residential mobility) 
having lower participation rates.30 Thus, while 
there has been generally high participation in 
the B4SC—92% of all children enrolled at a pri-
mary health organisation (PHO) participated in 
2015/20167—it may be that the tamariki most at 
risk are those who do not receive the B4SC screen.

The longitudinal nature of the IDI and ability 
to link individual records, such as the B4SC to 
pharmaceutical dispensings, was an advantage. 
This allowed us to determine whether the B4SC 
screening process is leading to similar follow up 
treatment outcomes across Māori and non-Māori. 

The current study demonstrated that tam-
ariki Māori identified as showing ADHD concerns 
had a lower likelihood of ADHD medication dis-
pensing than non-Māori if they lived in highly 
deprived neighbourhoods or outside of major 
urban areas. It is imperative to reduce barriers 
in accessing healthcare to effectively reduce ineq-
uities in treatment for ADHD between Māori and 
non-Māori. Further research is needed to under-
stand whether difference in treatment for ADHD 
extends to non-pharmacological treatment and 
what the specific barriers may be to accessing 
treatment for Māori.
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Understanding disparities in post-operative 
mortality for Indigenous patients
Jason K Gurney, Melissa McLeod, Courtney Thomas, Doug Campbell, Elizabeth Dennett, 
Sarah Jackson, Dick Ongley, Juliet Rumball-Smith, James Stanley, Diana Sarfati, 
Jonathan Koea

abstract
There is an urgent need for high-quality evidence regarding post-operative mortality among Indigenous peoples. Our group recently 
published a national audit of 4,000,000 procedures conducted between 2005–2017, which identified considerable disparities in 
post-operative mortality between Indigenous Māori and non-Indigenous New Zealanders. Understanding the primary drivers of 
these disparities—for Māori, but likely also other Indigenous populations worldwide—requires us to consider the multiple levels at 
which these drivers might arise. To that end, in this paper we breakdown these drivers in detail, conceptualising these drivers as 
operating in layers with each factor leading to the next. These layers include structural factors, care system factors, care process 
factors, care team factors and patient factors. Each of these factors are presented within a framework that can be used to begin 
to understand them—with a view to rousing action and inspiring intervention to address inequities in post-operative outcomes  
experienced by Indigenous peoples. 

In 2014, a Lancet commission was launched to 
investigate the state of global surgery. Stating 
that “surgery is an indivisible, indispensable part 

of health care”,1 the Commission re-confirmed the 
importance of safe, affordable and equitable surgi-
cal care for all, and highlighted the rights of under-
served populations not currently being met.2

Around this time, New Zealand’s Perioperative 
Mortality Review Committee (POMRC) published 
a report on the state of post-operative mortality 
in New Zealand.3 Examining all surgical proce-
dures conducted between 2009–2013, the POMRC 
report showed Indigenous Māori New Zealanders 
were over 60% more likely to die than non-Māori 
within 30 days following an elective or waiting list 
procedure under general anaesthetic (adjusted 
odds ratio [OR]: 1.62, 95% CI 1.33–1.97)—despite 
adjusting for factors including age, gender, depri-
vation and a measure of pre-operative risk (an 
American Society of Anesthesiologists Classifica-
tion [ASA] score). Māori were also more likely to 
die following an acute procedure (OR: 1.23, 95% 
CI 1.18–1.36). In their concluding remarks, the 
POMRC highlighted the urgent need for further 
research into the drivers of this unacceptable dis-
parity, emphasising the need for future work to 
assess the impact of comorbidity.3

In order to build on this evidence base, our group 
recently conducted a national audit of 4,000,000 pro-
cedures conducted between 2005–2017.4 We exam-
ined 30- and 90-day mortality, separately for acute 

and elective/waiting list procedures, and focussed 
explicitly on comparing the risk of post-operative 
mortality between Māori and European (as the 
majority non-Indigenous population) patients. We 
began by examining disparities by procedure spe-
cialty, and then examined key common individual 
procedures.4  

The results of this audit were stark. Māori 
patients were more likely to die post-operatively 
than European patients for all examined proce-
dure specialties, with the sole exception of neu-
rosurgery (where no difference was found). The 
disparity was most prominent when examining 
elective/waiting list procedures, although some 
disparity remained in the acute setting. When we 
looked at key individual procedures, this pattern of 
disparity was still apparent – in the elective/wait-
ing list setting, even after adjusting for differences 
between Māori and European patients in age, sex, 
socio-economic deprivation, rurality, comorbidity, 
ASA score and anaesthetic type, Māori were: 

• 40% more likely to die following a cardiac 
valve repair or replacement

• 50% more likely to die following a coronary 
artery bypass graft (CABG) 

• 90% more likely to die following a small 
intestinal or colorectal resection

• 104% more likely to die following lower-limb 
amputation.4 
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Drivers of ethnic differences in 
post-operative mortality 
—peeling the layers of inequity

Understanding the causes of these disparities 
is not straightforward. The POMRC reports,3,5 our 
own recent systematic review6 and subsequent 
observational studies4,7 offer some clues as to the 
key proximal drivers. First, we know that the rel-
ative disparities are worst for elective/waiting list 
procedures, which suggests that the experience of 
pre-operative preparation for surgery may differ 
between Māori and European patients that are on 
the waiting list for surgery. Second, we learned 
from our ethnicity-focussed study that some of the 
disparity can be explained by differing burdens 
of comorbidity (to a greater extent) and depriva-
tion (to a lesser extent). However, as noted above, 
strong disparities remain despite adjusting for 
these factors.4 Third, we learned that these dispar-
ities exist more-or-less wherever we look across 
the surgical spectrum, suggesting that whatever 
is driving these disparities is probably universal 
rather than context-specific.

Our observations led us to develop a frame-
work for understanding the probable drivers of 
inequities in post-operative outcomes for Māori 
in New Zealand (Figure 1). The elements of this 
framework build on our key findings, and also 
incorporate observations from other interna-
tional contexts regarding drivers of post-opera-
tive mortality. When developing this framework, 
we first considered the factors that increase or 
decrease the risk of post-operative mortality in 
a general sense. We then considered whether it 
was feasible that these factors may be acting dif-
ferentially for Indigenous patients broadly, and 
Māori patients specifically. We conceptualised the 
drivers of inequities in post-operative outcomes 
as operating in layers, with each factor leading to 
the next. These are outlined here and discussed in 
detail below: structural factors, care system fac-
tors, care process factors, care team factors and 
patient factors.

Structural factors
Structural factors modulate the risk of post-op-

erative mortality by increasing or decreasing 
access to the social determinants of good health. 
In our recent article focussing on the key out-
comes of our audit, we briefly highlighted the role 
of structural factors as putative drivers of dispari-
ties in post-operative mortality.4 

The outermost layer influencing disparities in 

health outcomes for Māori is the generational 
impact of colonisation. This includes the down-
stream ramifications of massive confiscations and 
misappropriations of Māori land by colonial set-
tlers and the early New Zealand Government in 
the mid- to late-nineteenth century. Within 100 
years of the signing of the Treaty of Waitangi (Te 
Tiriti) in 1840 (which ushered in British gover-
nance over New Zealand), Māori ownership of 
land had reduced from nearly 100% to less than 
10%.8 This loss of land, combined with civil war 
and non-adherence to the principles of Te Tiriti on 
the part of the Government, including the preven-
tion of Māori from having the right to self-govern,9 
resulted in substantial upheaval, impoverishment, 
morbidity and mortality for Māori.10,11 It became 
Government policy to assimilate Māori into Brit-
ish culture (including destruction of the use of Te 
Reo Māori, or Maori language), with little consid-
eration of mātauranga Māori (Māori knowledge) 
or tikanga Māori (Māori ways of doing things) that 
had existed in pre-colonial New Zealand since at 
least the thirteenth century.9 This process of rapid 
westernisation and deculturalisation has been 
repeated internationally, as Indigenous peoples 
around the world have been colonised by other 
nation states.12

Loss of land, sovereignty and status left Māori 
as strangers in their own land, forced to navigate 
alien European systems and norms. This experi-
ence is best described as institutionalised racism, 
a bias whereby the systems that underpin society 
operate preferentially for some groups (in this 
case, Europeans) than they do for others (in this 
case, Māori).13 Institutionalised racism impacts 
on healthcare delivery and receipt by ensuring 
that our health system is organised in a manner 
that works better for Europeans than it does for 
Māori. It also ensures that Māori have poorer 
access to the broader social determinants of good 
health, including economic affluence and stabil-
ity, access to a nutritious diet and physical activity 
and ultimate decision-making power over societal 
choices that could impact the health and wellbe-
ing of them, their whānau and their community.10 
In New Zealand, there is evidence that links expe-
riences of racism to poorer access to housing and 
employment14,15—meaning that racism is, in itself, 
a social determinant of health. The systematic 
and deliberate stripping of access to the social 
determinants of good health explains the direct 
line between colonisation and perioperative out-
comes for Māori, and encapsulates all other layers 
within our framework. 
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Figure 1: The structural, system, process and clinical team factors that likely underpin disparities in post-operative 
mortality between Indigenous Māori and European patients. 
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Care system factors
New Zealand’s system of universal healthcare 

delivery is similar to that of the National Health 
Service in the United Kingdom. However, the term 
“universal” does not necessarily refer to a system 
that is universally accessible. For example, there 
is evidence of differential access to best-prac-
tice and timely cancer treatment for Māori,16–20 
which likely impacts on disparities in survival 
outcomes.21 Under this heading we will consider 
pre-operative engagement, regional variations 
in provision of surgery (that align with regional 
variations in the distribution of the Māori popu-
lation), and the issue of training for clinicians and 
support staff.

In the context of post-operative mortality, 
there are a number of system-related factors that 
could be driving disparities in post-operative 
mortality for Māori. Firstly, the level of pre-op-
erative engagement with patients (whether with 
a GP, anaesthetist, surgeon or other provider) is 
an important component of risk stratification22 
wherein patients can be categorised as being 
low risk, or of higher risk requiring additional 
pre-operative preparation (also known as preha-
bilitation), specialist engagement and procedure 
planning. There is evidence that Māori experi-
ence poorer access to primary and secondary 
care services,23 meaning that Māori may be less 
likely to experience a high level of pre-operative 
engagement – or not be referred for surgery at all 
– despite being more likely to have a higher risk 
profile due to increased comorbidity burden rela-
tive to non-Māori patients.4,24 

There are various pathways by which Māori 
could receive reduced pre-operative engagement 
relative to non-Māori patients, including cultural 
safety of the service, or whether the service is 
available in rural locations (Māori are less likely 
to live in main urban centres than non-Māori25). 
Also, the variable funding of prehabilitation and 
follow-up care within the public healthcare sys-
tem in New Zealand means that having access to 
privately funded pre-operative care through pri-
vate care providers could materially drive dif-
ferences in access between ethnic groups, since 
Māori are substantially more likely to live in 
socio-economic deprivation.23  

Linked to this issue of funding is variation in 
provision of care across hospitals that typically 
treat Māori patients, including whether these hos-
pitals are tertiary (i.e., high volume) centres that 
have access to an intensive care unit (ICUs) with 
capacity to rescue. While most Māori live in urban 

areas, regions such as Te Tai Tokerau (Northland) 
and Tairāwhiti (Gisborne/East Coast) have large 
Māori populations that are principally served by 
non-tertiary hospitals.26 This disproportionately 
limits surgical care options available to Māori, 
and also means that Māori are disproportion-
ately required to travel to main centres to receive 
perioperative care and those surgical procedures 
that are only delivered in tertiary centres.

Finally, there is the system that trains and 
employs the clinicians and support staff to work 
within the health system, which affects how well 
suited that system is for creating a workforce that 
is culturally safe for (and reflective of) Māori. 
From primary to secondary and tertiary care, it 
is our nurses, GPs, anaesthetists, surgeons and 
other staff who are the face and hands of our 
healthcare system; and as such, it is crucial that 
our clinical training and professional develop-
ment programmes prepare these staff with the 
tools that they need to deliver best-practice and 
culturally safe care to their Māori patients, both 
from a clinical and patient-centred perspective.27 
Entwined within this is the dire need for more 
Māori on the clinical frontlines. Despite a dis-
proportionate need for healthcare, less than 4% 
of New Zealand’s medical doctors are Māori—
while Europeans (either NZ Europeans or other 
Europeans) comprise more than 80%.28 In terms 
of specific placements, less than 8% of nurses, 
4% of GPs, 3% of anaesthetists, 5% of general 
surgeons and 2% of cardiothoracic surgeons are 
Māori.28 In order to create a perioperative care 
system that works for Māori, our system must 
continue to address disparities in access to med-
ical training through affirmative action policies, 
while simultaneously ensuring that our medical 
workforce is culturally safe and competent. It has 
been noted that Māori representation is becoming 
more evident in graduating classes from New Zea-
land’s medical schools,29 but this needs to persist 
through to opportunities within specialist train-
ing and positions within hospitals: recent data 
from the United Kingdom show that white doctors 
in London are six times more likely to be offered a 
job than black doctors.30

Care process factors
A high-functioning healthcare system should 

deliver best-practice care in a standardised  
manner, but should also have sufficient flexibility 
to ensure that this care reaches the people who 
need it the most, in a format that works for them. 
Given the geographic and socio-demographic 
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diversity of New Zealand’s population, deliver-
ing this care equitably is a challenge. New Zea-
land’s health system has disproportionately left 
Māori behind when it comes to access, quality of 
care and outcomes.31,32 Improving our system to 
address this requires us to examine the processes 
that underpin our delivery of perioperative care. 
The health reforms currently underway in New 
Zealand, including the development of a new 
Māori Health Authority with resourcing powers, 
will provide renewed opportunity to systemi-
cally re-design the care pathway in a manner 
that reflects Te Ao Māori (a Māori world view). In 
addition, the Waitangi Tribunal inquiry known 
as Wai 2575 recommended the implementation 
of five Te Tiriti principles to drive the future 
delivery of healthcare in New Zealand: tino ran-
gatiratanga (self-determination), equity (e.g., 
ensuring equitable health outcomes for Māori), 
active protection (e.g., taking active steps to 
achieve those equitable outcomes), options (e.g., 
providing care options that work for Māori) and 
partnership (e.g., partnership with Māori in the 
governance and delivery of those care options).33 
Below, we outline some key specific examples of 
process factors that could contribute to better 
perioperative outcomes for Māori patients. 

Firstly, as demonstrated by the POMRC 
report(s) and our own studies,3–5,7 dispari-
ties between Māori and European patients in 
post-operative mortality are considerably larger 
for elective/waiting list procedures than for 
acute procedures, even after adjusting for fac-
tors including procedure type and comorbidity. 
This suggests that Māori are reaching the day 
of their procedure in a poorer state of prepara-
tion for the procedure’s challenges than their 
European counterparts, which in turn suggests 
poorer access to high-quality and early pre-op-
erative care. While still an area of burgeoning 
research, multiple clinical trials have shown the 
benefits of tailored prehabilitation programmes 
on recovery following surgery.34–36 These find-
ings, combined with our own in the elective/wait-
ing list context, suggest that we further consider 
the role of prehabilitation, extending access to 
high-risk clinics and improving clinical outreach 
to Māori patients in order to improve the pre-op-
erative environment for Māori. We should make 
this care business-as-usual, and resource the 
right people (including Māori health providers) 
to ensure that the care is delivered in a respon-
sive manner that works for Māori. 

Secondly, and entwined with our observations 

regarding the need for better care delivery for 
Māori patients prior to surgery, there is a need 
for robust patient and whānau participation in 
informed clinical decision-making prior to sur-
gery. Ensuring that all options are discussed and 
understood by the patient and their support-
ers—including the option to not have surgery, 
treatment options outside of surgery and options 
around procedure type (if relevant)—is essential 
for building trust, clarifying risks, planning for 
how to minimise those risks and enabling ade-
quate wrap-around supportive care preparations 
ahead of the procedure.37 

Thirdly, there is the need for robust, stan-
dardised processes around the surgery itself 
and to ensure that those processes are equally 
applied to Māori and non-Māori patients. Sur-
gical Safety Checklists are thought to reduce the 
risk of post-operative mortality and morbidity,38,39 
and involve checking factors such as whether the 
correct procedure is being carried out, that the 
patient is prepared for the procedure and that 
any concerns are raised and discussed prior to 
the procedure being undertaken. New Zealand’s 
Health Quality & Safety Commission (HQSC) 
has developed a New Zealand adaptation of the 
World Health Organization’s (WHO’s) Checklist, 
although district health boards (DHBs) and surgi-
cal teams around the country often operate from 
their own customised checklist.40 The existence 
of such checklists does not assure their optimal 
use, and it is unclear whether these processes 
are any less robust for Māori patients than they 
are for European patients. Overall adherence 
to a best-practice checklist would likely serve 
to reduce the risk of post-operative mortality in 
general, which could disproportionately benefit 
Māori due to the underlying higher rate of mor-
tality observed in our studies.4,7 

Finally, there is a need for ongoing audit of 
surgical outcomes for Māori patients. Our audits 
were funded by the Health Research Council 
(HRC) as part of an investigator-led project. In 
order to monitor the disparities discussed above, 
such audits must be resourced in an ongoing 
manner, so that they become business-as-usual, 
rather than requiring researchers and stake-
holders to seek one-off funding. Monitoring dis-
parities in outcomes experienced by Māori (and 
other population sub-groups) will allow us to 
identify areas across the perioperative pathway 
that require intervention, and to any observe 
changes in disparities that occur over time as a 
result of such intervention.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Nov 11; 135(1565). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

viewpoint 109

Care team factors
The implementation of good processes around 

perioperative care relies entirely on clinical care 
teams, and the clinical competence of the sur-
geon, anaesthetist and wider team is an essential 
element of care quality. There is some evidence 
that Māori patients may have poorer access to the 
most experienced surgical care. In the context of 
stomach cancer treatment, we previously found 
that Māori patients were more likely to undergo 
surgery in a smaller care centre, and also less 
likely to have a specialist upper-gastrointestinal 
surgeon than non-Māori patients, even when 
treated in main centres such as Auckland.41 Previ-
ous evidence suggests that Māori patients receiv-
ing surgery for colon cancer may also have less 
lymph nodes assessed than non-Māori patients, 
and were more likely to have a palliative bypass 
or stoma formation (despite no ethnic difference 
in stage at diagnosis), indicating suboptimal and/
or under-treatment.20 These findings echo those 
experienced by other ethnic minorities outside of 
New Zealand.42 

Socio-economic deprivation is more common 
among Māori and is one pathway through which 
Māori may be less likely to be treated by experi-
enced clinicians. Māori patients are less likely to 
be able to choose private care: for example, Māori 
breast cancer patients are substantially less likely 
to have their primary surgery in a private hospital 
than non-Māori patients.17,43 However, evidence 
regarding the experience of clinicians treating 
Māori patients is currently ad hoc; robust, ongo-
ing monitoring of disparities in the experience of 
clinical teams treating Māori patients is required 
in order to understand this potential driver of 
perioperative outcomes more fully. Such mon-
itoring will require the systematic collection of 
high-quality national data on clinician experi-
ence—the facilitation of which will be a challenge.

Beyond clinical competence, there is the issue 
of the cultural safety and biases of perioperative 
care providers. Implicit and explicit beliefs and 
stereotypes among clinicians negatively impact 
on clinical decision-making,44,45 and it is plausible 
that these factors impact on the quality of periop-
erative care received by Māori patients. Providing 
the perioperative care that Māori need in order to 
achieve outcome parity requires a workforce with 
a diverse skillset. In a recent systematic review by 
Koea and Ronald, this skillset included an under-
standing of Māori culture and values, ongoing 
critical evaluation of how a clinician’s own cul-
ture and biases impact on clinical decision-mak-

ing and a willingness to act as advocates for Māori 
patients in order to maximise access through the 
care system.37

Patient factors
At the centre of our framework, we have the 

patient. It is true that the disparities in perioper-
ative outcomes experienced by Māori can at least 
partially be related back to disparities between 
Māori and European patients in income,23 or in 
access to early diagnosis and the timeliness of sur-
gery in the disease course,16–20,46 or in the underly-
ing comorbid burden of comorbidity.4,24

However, these patient-level factors are con-
sequences of the factors that surround them: 
differential access to financial resources has its 
roots in racism, colonisation and land confisca-
tion; early access to diagnosis and treatment is 
strongly related to the way in which our system 
is structured to work preferentially for European 
patients, or others who have access to resources; 
and the level of risk associated with surgery is 
related to the type of surgery being conducted and 
the comorbid burden of the patient, which both 
relate to inequitable access to the social deter-
minants of good health experienced by Māori. 
We suggest that actions taken to address these 
patient-level factors should be directed towards 
creating a care system that is more responsive to 
Māori; towards embedding processes that target 
areas where Māori have traditionally been under-
served, such as pre-operative preparation; and 
towards creating and fostering care teams and 
environments that are clinically and culturally 
competent, safe and effective for Māori patients. 
In terms of care teams, it is imperative that Māori 
are resourced to provide healthcare for their own 
people—including involvement in perioperative 
service provision, management, measurement 
and facilitation. The health reforms currently 
underway in New Zealand, including the imple-
mentation of a Māori Health Authority, are a key 
opportunity to achieve these objectives.

Conclusions
There is now conclusive evidence that Indig-

enous Māori New Zealanders experience poorer 
post-operative outcomes than European patients 
across most surgical contexts. In this manuscript, 
we presented a framework that can be used to 
begin to understand the drivers of this widespread 
disparity, with a view to rousing action and inspir-
ing intervention. While the key structural factors 
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that determine access to the social determinants 
of good health are difficult to address – at least 
in the short to medium term – the current health 
reforms underway in New Zealand offer a prime 
opportunity to revise elements of the care system 
and processes that are likely contributors to dis-
parities in post-operative outcomes. The reforms 

also offer an opportunity for significant action in 
the area of workforce development and cultural 
safety, to ensure that the clinical teams providing 
care to Māori patients are well-equipped to do so 
in a manner that both provides best-practice care 
and works well for Māori, rather than relying on a 
one-size-fits-all approach to care delivery. 
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A rare case of penetrating intra-
abdominal trauma by a fishing speargun
Sohil Pothiawala, Ian Civil

abstract
introduction: Spearfishing is a popular sport in New Zealand. While there have been a few reported self-inflicted speargun injuries 
causing fatal intracranial damage, accidental speargun injuries while fishing are less common. Intra-abdominal speargun injuries are 
even less common. Its occurrence in a 30-year-old male patient reported here highlights the potential risk of life-threatening injuries. 
case report: A 30-year-old male sustained an accidental speargun injury, with the spear passing through central small bowel loops 
and its pointed tip penetrating the left iliac wing. The patient underwent laparotomy, and the spear was removed in an antegrade  
fashion with primary closure of small bowel enterotomies and repair of the mesenteric defects. He had a re-look laparotomy 48 hours 
later with resection and anastomosis of two primary small bowel repairs and was eventually discharged after 12 days. 
discussion: Information obtained by radiological evaluation using computed tomography (CT) scan and angiography regarding the 
spear trajectory, injured organs, vasculature and spear tip mechanism is important to decide the best surgical approach. The spear 
should be removed in an antegrade fashion, because pulling the spear in the retrograde direction can cause further tissue and/or  
vascular injury. Currently, there is no legislation regarding the use of spearguns and users do not require a license, despite the potential 
for severe penetrating trauma similar to that caused by firearms.
conclusion: Spearguns can produce life-threatening injuries and the removal of the spear depends on the location of the tip in  
relation to adjacent structures and whether the flapper is open. It often requires a multidisciplinary team approach. Safety guidelines 
need to be published and widely available, and the potential risks of speargun injuries should be included in fishing rules. Introducing 
license requirement for possession and handling of this firearm-like weapon also needs to be considered.

S pearfishing is a popular sport in New Zealand. 
While there have been a few self-inflicted 
speargun injuries causing fatal intracra-

nial damage,1–4 accidental speargun injuries while 
fishing are even less common.5,6 These cases sug-
gest that the trajectory of the spear and the extent 
of cranio-facial injuries are different between 
self-inflicted and unintentional injuries. They 
suggest a multidisciplinary team approach may 
be required, and the surgery should preferably 
be performed in a hybrid operating room. The 
best surgical approach and direction of removal 
(anterograde vs retrograde) of the spear depends 
on the type of spear tip, its location and its close-
ness to adjacent structures. 

Intra-abdominal speargun injuries are less 
common than cranio-facial injuries but their 
occurrence, such as in the case reported here, 
highlights the need for users to be familiar with 
safe practice. Currently there is no legislation 
regarding the use of spearguns and users do not 
require a license, despite the potential for severe 
penetrating trauma similar to injuries caused by 
firearms. Moreover, in the current New Zealand 
“spearfishing code of practice”, there is minimal 
information regarding the safe use of spearguns 
and the potential risk of life-threatening injuries.

Case report
A 30-year-old male was holding a loaded spear-

gun and putting it in the backseat of his car when 
the spear accidentally discharged. The patient 
was unsure whether the safety catch of the spear-
gun was on. The spear entered the patient’s body 
through the right upper quadrant of the abdomen 
(Figure 1). 

The back end of the spear’s shaft was cut short 
by firefighters to facilitate transport to the hos-
pital. An initial focussed abdominal sonography 
for trauma (FAST) done by the paramedics at the 
scene was negative. On arrival in the emergency 
department (ED), the patient was alert and vital 
signs showed a heart rate of 90 beats/minute, 
a respiratory rate of 20 breaths/minute, a blood 
pressure of 130/70mm Hg and an oxygen satu-
ration of 98% on room air. Examination showed 
the spear traversing towards the left lower abdo-
men. FAST done in the ED showed free fluid in the 
abdomen. Routine trauma blood tests including 
haemoglobin were all normal and a contrast-en-
hanced computed tomography (CECT) scan of the 
abdomen and pelvis showed a 10mm metallic 
spear penetrating the abdominal cavity with a 45 
degree trajectory from right to left (Figure 2). 
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Figure 1: Spear entering the patient’s body through the right upper quadrant of the abdomen.

Figure 2: Computed tomography (CT) scan showing the trajectory of the spear from the right to the left side  
of the abdomen

.
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Figure 3: CT scan of abdomen and pelvis showing the spear passing through the central small bowel loops in  
proximity to the mesenteric root (A), and the pointed tip of the spear penetrating through the left iliac wing (B).

Figure 4: Speargun shaft tip with a single or double flapper (flopper) tip, which opens on contact and holds the fish, 
thus preventing it from slipping out of the pointed shaft. (Image courtesy: https://Maxspearfishing.com.)
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The spear passed through central small bowel 
loops in proximity to the mesenteric root causing 
small bowel injury (Figure 3A), and its pointed 
tip penetrated through the inferior aspect of left 
iliac wing (Figure 3B), extending 6cm into the left 
gluteal muscles. There was a small volume of hae-
moperitoneum. There was no arterial phase blush 
or pooling of contrast on the portal venous phase 
suggestive of active bleeding, and there was no 
solid organ injury or retroperitoneal haematoma. 
The spear tip had a spring-flapper (flopper) that 
was capable of opening on contact, but this flap-
per was not deployed in our patient, thus limiting 
damage. Three-dimensional (3D) CT reconstruc-
tion could reveal details of the spear tip and flap-
per, but this was not performed. 

The patient was transferred to the operating 
theatre for damage control surgery, which is a 
staged operative technique for rapid initial con-
trol of life-threatening injuries and haemorrhage, 
followed by definitive surgery once the patient 
is physiologically stable. Trauma surgeons per-
formed a laparotomy and the spear was removed 
in the antegrade fashion along the path of pene-
tration, with primary closure of five small bowel 
enterotomies, washout of soiling and repair of the 
mesenteric defects. The iliac wing fracture was 
debrided but did not need any other orthopae-
dic intervention. Post-operatively, the patient was 
transferred to the intensive care unit and intrave-
nous antibiotics (ceftriaxone and metronidazole) 
were continued. The patient underwent a re-look 
laparotomy 48 hours later, with resection and 
anastomosis of two primary small bowel repairs 
and abdominal closure. The patient had no under-
lying psychiatric illness and he did not have any 
suicidal ideation. Thus, this incident was deter-
mined to be an accidental. He was discharged 
well following 12 days of hospitalisation, with an 
outpatient follow-up with the Trauma Service. 

Discussion
In patients presenting with penetrating 

trauma, the external wound is a marker of inter-
nal injuries. The trajectory of a bullet or knife may 
be uncertain, but in this case, the spear provided 
unequivocal evidence of its trajectory. The initial 
assessment of patients with impalement injuries 
includes: assessment of hemodynamic instability; 
and identification and management of life-threat-
ening injuries like tension pneumothorax, mas-
sive haemothorax, pericardial tamponade or 
major vascular injuries causing ongoing haem-

orrhage. It would also be important to consider 
the identification of spinal-cord injuries in pen-
etrating trauma. The priorities of management 
include damage control resuscitation of haemo-
dynamically unstable patients with judicious fluid 
resuscitation, early use of blood products and 
immediate transfer to the operating theatre (OT) 
for haemorrhage control.7 Patients with penetrat-
ing trauma who present with witnessed cardiac 
arrest may require resuscitative thoracotomy.

A fishing speargun is an atypical firearm 
that uses pneumatic compression or a rubber 
band-propelled elastic mechanism, and it can 
propel spears at a speed of up to 975 metres per 
second.8 As it is used underwater, the force with 
which the spear is shot must overcome the water 
resistance. However, if the speargun fires in the 
absence of this water resistance, as in our case, it 
can potentially lead to more severe injuries. The 
spear has a barb or spring-flapper (flopper) near 
its pointed tip (Figure 4). 

The impaled spear causes cutting and stab-
bing wounds, and the flapper can damage the 
viscera and vascular structures if extracted with-
out precautions.9 The impaled object must not 
be removed initially, as it helps maintain a hae-
mostatic effect. The spear may need to be short-
ened in length to facilitate transfer, and it is also 
important to stabilise the entry and exit points of 
the object. Radiological evaluation using a com-
puted tomography (CT) scan provides important 
information regarding the spear’s trajectory and 
estimated damage, while angiography helps iden-
tify the possibility of a vascular injury and the 
relation between the spear and vessels.4,10 If the 
patient is haemodynamically unstable where the 
penetrating object is still in-situ, CT scan is not 
indicated and the patient must be transferred 
directly to the OT. Our patient was haemodynam-
ically stable in the ED, and hence underwent a 
CT scan first. Information regarding spear trajec-
tory, injured organs and vasculature and spear tip 
mechanism are important to decide the best sur-
gical approach. 

The spear tip mechanism can affect retro-
grade withdrawal of the spear, as the barb or 
spring-flapper tip could lead to potentially seri-
ous injuries.3 In our patient, the spear tip had a 
spring-flapper which was capable of opening on 
contact. Fortunately for our patient the flapper 
was not deployed, thus limiting damage. Hence, 
it is recommended to remove the spear in an 
anterograde fashion, because pulling it in the ret-
rograde direction can cause the flapper to spread 
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and cause further tissue and/or vascular injury. 
This would be an effective strategy for spears 
embedded in the brain, chest or abdomen. But if 
the flapper is embedded at the base of the skull, 
the spear can be pulled in the retrograde direction 
without the risk of associated damage to the brain 
parenchyma.1 In patients with associated vascu-
lar injury identified on CT angiography, or objects 
in-situ with a high risk of vascular injury, it would 
be advantageous to undertake the surgery in a 
hybrid OT where the multidisciplinary team is 
capable of performing endovascular evaluation 
and treatment along with surgery. Angiography 
can also be performed immediately after removal 
of the spear to determine any ongoing bleeding.

A case of an intra-abdominal speargun injury 
reported that the spear caused minimal damage 
to the third hepatic segment and lodged within 
4mm of the abdominal aorta without any vas-
cular injury.9 Another patient sustained a thora-
co-abdominal impalement of the spear, causing 
injuries to the lung, oesophagus, diaphragm and 
the liver.10 The surgical incision must allow per-
fect vision of the spear, the injured organs and 
viscera adjacent to the spear tip. In cases of associ-
ated vascular injuries, it is also important to have 
good control of the proximal and distal vascula-
ture, and the spear must then be removed under 
direct vision to limit any further injuries. A report 
of eight cases of penetrating abdominal spear 
injuries identified retroperitoneal haematoma as 
a common finding during laparotomy.11 In con-
trast to these reported cases, the spear passed 
through the small bowel loops, causing perfora-
tion and mesenteric injury in our patient. The tip 
of the spear also caused fracture of the left iliac 
wing requiring intra-operative assessment by the 
orthopaedic surgeon. Our patient did not have 
any other solid organ or vascular injury. Despite 
the dangerous trajectory of the spear, he had a 
good outcome after surgical management. Every 
patient with such an injury will be unique, and 
the definitive management should be tailored to 
the individual patient.

Various strategies available to prevent such 
injuries include education, product modification 
and legislation/regulation.12 Injury prevention 
strategies like educational campaigns for the com-
munity are often effective but require a voluntary 
change of individual behaviour. We also need to 
focus on a systems approach, which includes pol-
icy and legislation. Mandating safe practice and 
implementing safety standards can prevent unin-

tentional injuries.13 Legislation regarding seat belt 
and helmet use has led to a substantial decrease 
in mortality for road crashes, and a similar matrix 
approach could be taken to reduce injuries from 
spearguns. Some speargun models come with a 
safety switch, which acts as a locking mechanism 
that prevents the trigger from being pressed acci-
dentally. The speargun cannot be shot while the 
safety switch is on. Many spearguns will also not 
lock the shaft in place if the safety switch isn’t 
activated, further reducing the chances of an acci-
dent while loading it. However, not all spearguns 
have this safety feature and legislation regulating 
the sale of speargun models with a safety switch 
would be beneficial in reducing these injuries. 
People must also consider environmental aspects 
during spearfishing, which includes awareness 
regarding other dangers like free-diving risks of 
barotrauma, shallow water blackout, currents/
drift and sharks or other marine life envenom-
ation. While every injury cannot be prevented, 
implementation of the whole spectrum of preven-
tion strategies may have a higher chance to suc-
cessfully reduce incident rates.

Currently, there is no legislation in New Zea-
land regarding the use of spearguns, and users do 
not require a license even though they can cause 
injuries similar to those caused by firearms. While 
most firearm injuries are intentional, the major-
ity of speargun injuries are unintentional. Hence, 
there is an increased need for legislation around 
firearms. After the 1996 gun law reforms in Austra-
lia, there has been an accelerated decline in total 
gun deaths, including firearm-related homicides 
and suicides.14 Considering the potential similar-
ities of spearguns to firearm injuries, Australia 
has also introduced legislation regarding the use 
of spearguns under the Firearms Regulation.15 
They have also included codes of practice for 
spearfishing to promote environmental, social, 
economic and safety criteria.16,17 In New Zealand, 
under section 92 of the Amendments to the Arms 
Act 1983, a health practitioner must notify the 
police if the health condition of their patient will 
impact on their own safety or public safety if they 
have access to the use of firearms.18 The police 
were not involved in our case, but if use of spear-
guns is included under the firearm regulation we 
may need to inform the police regarding these 
cases. Moreover, given the case reports of spear-
guns being used as a method of suicide, licensing 
requirements should also include that the owner 
of the gun should be of sound mind.
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Conclusion
Spearguns can produce life-threatening inju-

ries if discharged accidentally. Removal of the 
spear depends on whether the flapper is open 
and the location of the tip to adjacent structures, 
and requires a multidisciplinary team approach. 

There needs to be concentrated efforts to publish 
safety regulations and include the potential risks 
of speargun injuries in fishing rules. In view of the 
potential risk of life-threatening injuries, intro-
ducing a license requirement for the possession 
and handling of this firearm-like weapon needs to 
be considered.
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Encephalitis Lethargica in Samoa
NZMJ, 1922

In the early part of 1922 seven cases of enceph-
alitis lethargica were treated at the Apia 
Hospital, and, as these are the first cases to 

be recognized in Samoa, they appear worthy of 
being reported. 

There are several points of interest in this 
minor “epidemic.” The first case was admitted to 
hospital on the 12th February, and the last case on 
the 20th April, a period of 10 weeks. The patients 
were drawn from different parts of the island of 
Upolu, and in no instances could any contact or 
other possibility of case infection be established. 
No cases were reported from Eastern Samoa; in 
fact the American authorities stopped all passen-
ger traffic from Apia to Pago Pago. In all proba-
bility there were many more sufferers who were 
not brought to hospital, but a careful watch has 
revealed no fresh case since April.

The months February-April fall in the wet 
season, and, as a rule, are the most unpleasant 
months of the year; but during the period under 
review the weather was much better than the 
average. The amount of sickness at that time was 
not great. There had been an epidemic of mild 
measles in July-September, 1921, but this had died 
out before February, 1922, only sporadic cases 
being reported. Samoa suffered severely during 
the influenza epidemic of 1918, and there was 
another epidemic, not so severe as the first one, in 
1920 when the Prince of Wales visited Apia. Since 
that time influenza has been of the ordinary mild 
type and never very prevalent.

In this series there were 5 males and 2 females, 
the ages ranging from 8 years and 30 years. None 
of the cases, with the exception of case 7, gave any 
history of illness preceding the onset of enceph-
alitis lethargica. There were two deaths. Case 5, 
after a temporary improvement, became coma-
tose and was finally removed by his friends to die 
at home shortly afterwards; case 6 died of acute 
heart failure, evidently due to involvement of the 
vagus. All the other cases made complete recov-
eries. Case 3 showed no sign of lethargy or paral-
ysis, the predominant symptom being rhythmical 
clonic contractions of the abdominal muscles and 
of the limbs. Case 7 was very similar to case 3, 
but in addition he showed some lethargy, squint, 
ptosis and facial paralysis. The remainder of the 

cases gave a more typical picture with lethargy 
and more or less extensive paralysis. 

The blood picture showed a moderate leucocy-
tosis except in case 3, in which the white count 
was 21,100. All of the other cases had counts of 
from 8,200 to 14,300. Normally a Samoan has a 
relatively high white count, so that the leococyto-
sis was moderate. The differential count showed 
some increase in the polymorphs.

The urine in all cases was normal. Lumbar 
puncture was not done in any case. In none of 
these cases was the temperature high.

Cases 1 and 2 had a slow pulse rate (between 
60 and 70) which rose to the normal with the 
establishment of convalescence. Case 5 had also 
a slow pulse which, at one period, became irreg-
ular, showing coupling of beats. Later, as his con-
dition became grave, the pulse rate increased and 
became regular. Case 6 had a pulse rate of from 60 
to 70 until shortly before death.

The treatment adopted was the administration 
of hexamine by the mouth and the production of 
a fixation abscess by the injection of turpentine 
under the skin of the thigh. This was done in six 
cases with one death. Although it is unsound to 
dogmatise on such a small number of cases, I feel 
sure that the turpentine injections were of some 
use. In each instance improvement was noticed 
within 48 hours of the injection. Case 5, who died, 
showed a slight improvement after the injection 
but this was merely temporary. Case 3 was better 
for three days after the injection, but the symp-
toms returned with renewed vigour for several 
days; finally she made a complete recovery. In the 
other four cases the improvement was maintained 
without interruption. It was especially noticeable 
in cases 1,2, and 4; these patients were becoming 
more lethargic until the administration of turpen-
tine, but 36 hours after a distinct improvement 
was noticed. Case 6 was not given an injection. 
The inconvenience of this treatment to the patient 
was not great, and I should certainly recommend 
it in every case of lethargic encephalitis.

Case1.—Samoan male; 13 years. Onset gradual; 
giddiness, squint, diplopia, drowsy. Parents vol-
unteered the information that he was restless and 
sleepless at night, rambling about the house and 
talking irrationally. Admitted on the fourth day 
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of the disease. Drowsy, slow cerebration, irrita-
ble if roused, twitching of hands and feet, ptosis, 
strabismus, and facial paralysis. The fundi were 
normal, ears normal, no rigidity of the neck mus-
cles, no Kernig’s; urine negative; W. B. C. 14,000; 
polymorphs, 46 per cent. He became more lethar-
gic until the sixth day of the disease, when he was 
given hexamine by the mouth and turpentine, 
m.8, subcutaneously. On the eighth day slight 
improvement was noticed and this continued 
without interruption. Slight facial paralysis was 
noted on the thirty-third day. He was remained in 
good health since. 

Case 2.—Samoan male; 12 years. Onset gradual 
with vomiting, fever, giddiness, headache, stra-
bismus, drowsiness, twitching of hands and legs, 
irrational talking. Admitted on the fifteenth day. 
Drowsy, slow cerebration, facial paralysis, ptosis, 
strabismus, twitching of arms, legs and face. W. 
B. V 14,300; polymorphs 37 per cent. On the six-
teenth day put on hexamine and turpentine, m.8, 
subcutaneously. Improvement noticed on the 
eighteenth day and this continued. W. B. C. rose to 
29,700 after the injection, the polymorphs being 
now 54 per cent. On the twenty-fifth day there was 
a very slight facial paralysis. He was discharged 
well on the thirty-third day.

Case 3.—Samoan female; 30 years. Onset grad-
ual with pain in the ride hand, later passing up 
to elbow and shoulder. On the seventh day clonic 
rhythmical spasms of the abdominal muscles. 
Admitted to hospital on the fourteenth day. There 
were no lethargic symptoms; clonic spasms of the 
abdominal muscles, and of the left leg. There was 
no hyperæsthesia. On the fifteenth day the W. B. 
C. was 21,000, the polymorphs being 81.5 per cent. 
On the sixteenth day the arms were also affected. 
She was given hexamine and turpentine, m.15, 
subcutaneously. On the seventeenth and eigh-
teenth days she was better. W. B. C 26,800; poly-
morphs 77.5 per cent. On the nineteenth day the 
twitching was worse, the face muscles being also 
involved. Slept badly at night and talked inces-
santly in her sleep. On the twenty-second day 
there was some improvement. On the thirty-third 
she appeared well. She was discharged on the 
thirty-fourth day. In additional to the treatment 
mentioned she received morphia and veronal on 
several occasions, as her mental state was one of 
great anxiety.

Case 4.—Samoan, female; 11 years. Onset grad-
ual with increasing drowsiness, squint, facial 
paralysis, and twitching of legs and arms. W. B. 
C. 11,400; polymorphs, 75 per cent. Admitted on 

fifth day, the symptoms being as detailed above. 
She vomited once on this day. On seventh day 
she seemed a little brighter. On the eighth day 
she was much more lethargic. Turpentine, m.15, 
was injected. On the ninth day she was brighter, 
and the symptoms cleared up rapidly from this 
date. On the fourteenth day a pemphigoid rash 
appeared on the body. She was discharged on the 
nineteenth day.

Case 5.—Samoan, male; 8 years. History of 
three weeks’ illness; abdominal pain, headache 
and fever. On the eighteenth day he vomited and 
complained of pain in the left chest. Admitted 
on the twenty-first day. There was some tender-
ness of the abdomen with slight distension. Some 
questionable signs at the left base. W. B. C. 11,500; 
polymorphs 73.5 per cent. On the twenty-third 
day he was given a second injection of m.10. On 
twenty-eighth day he was seemed far better but 
on the thirtieth day he was worse, passing urine 
involuntarily. On the thirty-first day he has right 
facial paralysis and twitching of the right hand 
and left side of face, and on the thirty-third day 
his condition was very bad; he was restless and 
noisy; pulse slow and irregular, and respirations 
of the Cheyne-Stokes type. He has also difficulty in 
swallowing. On the thirty-sixth day his condition 
was obviously hopless and he was taken home by 
his relatives. He died soon afterwards. 

Case 6.—Samoan, male: 17 years. History of 
vomiting and diarrhœa five days before admis-
sion to hospital, but he had appeared well until 
sudden onset of illness. The day of admission, sixth 
day, he suddenly developed epileptiform convul-
sions. W. B. C., 9,100; polymorphs 72 per cent. On 
the seventh and eighth days he was very drowsy 
and could only be roused with difficulty; irritable 
squint noticed. On the ninth day he vomited with-
out obvious cause. On the tenth day his general 
condition seemed better, but he was still vomit-
ing. On the eleventh day a miliary rash appeared 
on the body; still vomiting. On the twelfth day his 
condition was good, but he was still vomiting. On 
the thirteenth day he suddenly developed symp-
toms of acute dilatation of the heart, and he died 
in less than an hour’s time.

Case 7.—Chinese male [sic]; 28 years. This man 
was admitted to hospital in January with symp-
toms of incipient beri-beri. Six weeks after admis-
sion he complained of severe headache, fever 
(101.6F.), and twitching of muscles of abdomen 
and legs. He had difficulty in passing urine. W. 
B. C. 8,200; polymorphs 69 per cent. Next day he 
had ptosis of left eyelid; doubtful squint; right 
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facial paralysis. He was very drowsy and slow 
in answering questions. He was given hexamine 
and turpentine, m.20, subcutaneously. Three days 
after the injection—W. B. C. 15,900; polymorphs 
89 per cent. He started to improve almost immedi-
ately and was recovered in a fortnight.

I have to thank Dr. Trail, C. M. O., for permis-
sion to publish these notes, Dr. Armstrong for the 
notes on case 7, Dr. Veitch in whose wards the 
Samoan cases were treated; and Mr. C. E. Berry 
who did all the blood counts. 


