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ABSTRACT
Purpose Patient- reported outcome measures (PROMs) are 
useful for trauma registries interested in monitoring patient 
outcomes and trauma care quality. PROMs had not previously 
been collected by the New Zealand Trauma Registry (NZTR). 
More than 2500 New Zealanders are admitted to hospital for 
major trauma annually. The Trauma Outcomes Project (TOP) 
collected PROMs postinjury from three of New Zealand’s (NZ’s) 
major trauma regions. This cohort profile paper aims to provide 
a thorough description of preinjury and 6 month postinjury 
characteristics of the TOP cohort, including specifically for 
Māori (Indigenous population in Aotearoa me Te Waipounamu/
NZ).
Participants Between July 2019 and June 2020, 2533 
NZ trauma patients were admitted to one of 22 hospitals 
nationwide for major trauma and included on the NZTR. TOP 
invited trauma patients (aged ≥16 years) to be interviewed 
from three regions; one region (Midlands) declined to 
participate. Interviews included questions about health- related 
quality of life, disability, injury recovery, healthcare access and 
household income adequacy.
Findings to date TOP recruited 870 participants, including 
119 Māori. At 6 months postinjury, most (85%) reported that 
the injury still affected them, 88% reported problems with≥1 
of five EQ- 5D- 5L dimensions (eg, 75% reported problems 
with pain or discomfort, 71% reported problems with 
usual activities and 52% reported problems with mobility). 
Considerable disability (World Health Organization Disability 
Assessment Schedule, WHODAS II, score ≥10) was reported 
by 45% of participants. The prevalence of disability among 
Māori participants was 53%; for non- Māori it was 44%. Over 
a quarter of participants (28%) reported trouble accessing 
healthcare services for their injury. Participation in paid work 
decreased from 63% preinjury to 45% 6 months postinjury.
Future plans The 12 and 24 month postinjury data collection 
has recently been completed; analyses of 12 month outcomes 
are underway. There is potential for longer- term follow- up 
interviews with the existing cohort in future. TOP findings 
are intended to inform the National Trauma Network’s quality 
improvement processes. TOP will identify key aspects that 
aid in improving postinjury outcomes for people experiencing 
serious injury, including importantly for Māori.

INTRODUCTION
Injury is a leading cause of disability and 
ill health in Aotearoa me Te Waipounamu 
(New Zealand; NZ).1 2 Concerningly, between 

2500 and 3000 New Zealanders are admitted 
to hospital for major trauma annually.3 In 
2020/2021, 2533 people were admitted to a 
trauma hospital in NZ; the largest number 
recorded annually since the National Trauma 
Network (NTN) was established.3 The NTN 
was established in 2012 to address the vari-
ation in the quality of trauma care in NZ, 
and was initially funded by the Ministry of 
Health.4 5 After 2015, the Accident Compen-
sation Corporation (ACC) was responsible 
for funding and support of NTN, with a 
focus on improving long- term outcomes after 
trauma including return to work.5 The NTN 
has a formal governance structure including 
regional networks for hospitals based in 
Northern, Midlands, Central and South 
Island geographical regions of NZ, and a 
data governance group.5 On 1 July 2015, the 
NTN implemented the New Zealand Trauma 
Registry (NZTR), a national collated dataset 
from consenting major trauma patients with 
an Injury Severity Score (ISS) >12 using 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Major trauma patients recruited to the Trauma 
Outcomes Project (TOP) sustained a range of injury 
types from various causes.

 ⇒ The data collected from this cohort included de-
tailed postinjury quantitative and open- ended 
patient- reported outcome measures (PROMs) from 
telephone interviews, and clinical data from trauma 
hospital records.

 ⇒ TOP was designed as a Māori- centred study and 
adopted a non- deficit approach to ensure cultural 
safety in recruitment of Māori (Indigenous popu-
lation of New Zealand) trauma patients including 
through Māori- led interviews.

 ⇒ High numbers of trauma patients without contact 
details provided, and greater loss- to- follow- up of 
Māori (compared with non- Māori), introduce sam-
pling bias and likely lead to the underestimation of 
known health inequities for New Zealand trauma 
patients.
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the Abbreviated Injury Scale 2005/2008, and who were 
admitted to one of 22 acute hospitals throughout the 
country.5 Often major trauma involves injuries to more 
than one body region.5 Data collection has been ongoing 
since the NZTR was established. The dataset is analysed 
by the Health Quality and Safety Commission (HQSC) 
to inform the NTN’s annual reporting and development 
of appropriate quality improvement initiatives.5 6 Injury- 
related fatalities are decreasing over time; however, acute 
hospital admissions increased between 2018/2019 and 
2020/2021,3 despite an initial decline in trauma cases 
between March and May 2020 during the nationwide 
alert level 4 COVID- 19 lockdown.7 There was a consider-
able increase in the proportion of injuries caused by falls 
compared with pre- COVID.3

Internationally, trauma registries primarily collect and 
collate data about survival and clinical outcomes8–13; 
however, impacts of trauma on patients’ quality of life, 
health and recovery can be better understood through 
patients’ perceptions of their own health.14 15 Trauma 
registries have the capacity to collect patient- reported 
outcome measures (PROMs) to monitor quality of 
trauma care, and inform changes to care delivery and 
policy.15 16 Few studies explore medium- term and long- 
term PROMs for trauma registry patients following 
hospital discharge.15 17–19 In Australia, a prospective 
cohort study of 8128 trauma patients on the Victoria 
State Trauma Registry (VSTR) followed 6517 patients 
to 6, 12 and 24 months postinjury.17 18 Among patients 
who survived to 24 months, 23% returned to their prein-
jury level of disability, and the likelihood of reporting 
improved health was higher between 6 and 12 months 
compared with 12 and 24 months. The study identified 
a variety of preinjury (gender, age, chronic health condi-
tions) and injury- related factors (eg, injury type, cause) 
associated with patients’ improved functioning between 
12 and 24 months. Additionally, 70% of patients who were 
working or studying preinjury had returned to their occu-
pation by 24 months postinjury.17

A small feasibility study was undertaken to describe 
health and disability outcomes among 112 New 
Zealanders with an ISS>12 to 12 months postinjury.20 
However, to our knowledge, there is no existing research 
investigating postinjury PROMs overtime among trauma 
patients using NZTR data, despite evidence of under-
lying inequities in quality of, and access to, trauma care 
and outcomes in NZ.3 21 22 For example, and while not 
exclusive to trauma patients, the Prospective Outcomes 
of Injury Study (POIS; which coauthors SD and EW lead) 
has found that certain factors (eg, perceived threat of 
longer- term disability, head/neck superficial injury) were 
associated with an increased risk of disability at 24 months 
postinjury for those hospitalised.21 Of great concern, 
Māori (the Indigenous population of NZ) were at a 
higher risk of considerable disability compared with non- 
Māori after hospitalisation, which was largely explained 
by experiences of trouble accessing injury- related health-
care.21 23 The NZTR have already reported examples of 

injury- related access difficulties experienced by trauma 
patients in 2020/2021, including fewer patients with 
traumatic brain injuries (TBIs) admitted to neuroscience 
centres, which may be exacerbated for Māori.3 Although 
this study does not explore opportunities for injury 
prevention, the NTN reported that age- standardised inci-
dence for Māori with major trauma is 1.5 times higher 
than for non- Māori, and Māori men are at a significantly 
greater risk of injury, which influences their healthcare 
access and rehabilitation.3 Understanding outcomes for 
trauma patients in NZ, especially for Māori, is crucial 
to quantifying the burden of major trauma, evaluating 
quality of care provided (if accessible), reducing and ulti-
mately eliminating inequities, and identifying areas for 
improvement in the trauma system.18

Major trauma patients from the NZTR have partici-
pated in follow- up interviews via telephone at 6 months 
postinjury for the Trauma Outcomes Project (TOP). This 
profile paper aims to provide a thorough description of 
preinjury, injury- related and 6 month postinjury charac-
teristics of the TOP cohort, including for Māori. TOP aims 
to estimate the prevalence of health- related quality of life 
(HRQoL) and disability outcomes, and describe other 
outcomes (eg, recovery, access to services, employment) 
among major trauma patients from the NZTR (including 
Māori) at 6, 12 and 24 months postinjury, and to identify 
key predictors of good (and poor) HRQoL and disability 
outcomes at these timepoints.

Cohort description
The NTN receives data collected by trauma hospitals about 
all trauma patients admitted to a trauma hospital who do 
not opt out of their data entering the NZTR. Between 1 
July 2019 and 30 June 2020, 2533 trauma patients were 
placed on the NZTR across NZ’s four trauma regions. 
With approval from the NZTR Data Governance Group, 
we were securely provided with the deidentified injury- 
related information for 2533 trauma patients who were 
aged 16+ years, had been admitted to one of NZ’s four 
trauma regions, had survived to (at least) the time of 
hospital discharge and had not opted out of the NZTR. 
One trauma region (Midlands) declined to participate. 
Additionally, the HQSC sent 1547 trauma patients from 
three (Northern, Central, South Island) of NZ’s four 
trauma regions information about a planned interview to 
collect data about trauma patients’ outcomes and expe-
riences. Of 1547 trauma patients in the three regions, 64 
were not eligible for interview because: they notified the 
HQSC they did not wish to be interviewed (n=30), had 
died before interview (n=27) or, when contacted for an 
interview were unable to participate because of commu-
nication difficulties (n=7) (figure 1). Therefore, 1483 
(96%) potential participants were assigned to one of five 
TOP interviewers to contact and invite to participate in 
an interview, 6 months postinjury.

Prior to recruitment, the HQSC posted letters of invita-
tion on behalf of the University of Otago research team 
(in English and te reo Māori; the Māori language) to 
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NZTR trauma patients explaining why they were being 
contacted, and what the interviews would involve. The 
HQSC also provided comprehensive guides in English 
and te reo Māori for trauma patients and their family/
whānau, which included background to the NTN, the 
types of information collected and the purpose of quality 
improvement processes to better support injured people 
in their recovery. Trauma patients were able to opt out 
of an interview by contacting the NTN via email or by 
phoning a toll- free number. The research team had 
multiple contact phone numbers and emails for patients, 
and details for alternate contacts, where available. For 
those unable to still be contacted, any updated contact 
details were obtained from NZ’s no- fault injury compen-
sation insurer, ACC. Interviewers made up to four 
contact attempts via telephone, at varying times of the 
day across the week, to schedule an interview. If a partic-
ipant remained uncontactable, the project manager sent 
follow- up text messages or emails. Interviewers attempted 
to contact trauma patients within 2 weeks of their 6 
month injury ‘anniversary’. If a participant was success-
fully contacted, the interviewer gave a short overview of 
the interview purpose and questions, and asked partici-
pants to verbally confirm whether they wished to take part 
in the study or not. If a participant was unwell, recovering 
from surgery or residing in a corrections facility and they 
still wished to take part, they gave verbal consent via tele-
phone for their interview to be completed by a proxy (ie, 
a relative, carer or friend) on their behalf.

Of the 1547 trauma patients from the three trauma 
regions, interviewers successfully contacted 981 people 
including 870 (119 identifying as Māori) who completed 
the 6 months postinjury interview. This corresponded to 
a response proportion of 56% (870/1547) and a partic-
ipation proportion (870/981) of 89%. The majority of 
interviews (n=819) were self- completed and 51 (6%) were 
completed by a proxy. Only 111 people declined to take 
part.

Data collection
Five trained interviewers, including one proficient in te 
reo Māori, conducted structured telephone interviews 
with 870 participants. The interviews were typically 10–15 
min in duration and participants’ responses were entered 
into REDCap,24 in real time. Participants were given the 
opportunity to complete their interview in te reo Māori. 
The first phase of interviewing was completed between 
January 2021 and February 2022, 6 months (median) 
after their injury. After completion of each interview, 
participants were posted a thank you voucher (valued 
at NZ$10), along with a list of helpful contacts for ACC, 
health, disability and mental well- being services, including 
advocacy and conflict resolution services for ACC claim 
disputes.

Patient-reported outcome measures (PROMs)
The 6 month telephone interview included questions 
about participants’ current HRQoL (measured using 
EQ- 5D- 5L),25 disability (measured using WHODAS 

Figure 1 Trauma Outcomes Project study recruitment. *Newzealand major trauma registry.
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II),26 expectations for injury recovery, trouble accessing 
injury- related healthcare services and sociodemographic 
characteristics (ie, living arrangements, ethnicity, occu-
pation and adequacy of household income).27–29 The 
standardised WHODAS and EQ- 5D- 5L are regarded as 
reliable and valid measures of disability and HRQoL, 
respectively25 26; they have been used with injured popula-
tions internationally,30 and in NZ,21 and of interest for the 
quality improvement processes of ACC and NTN.

Participants were asked to retrospectively report prein-
jury education, occupation and adequacy of household 
income. The interview concluded with open- ended ques-
tions about the most important factors that have helped 
(or not) in relation to injury recovery. Table 1 presents 
the information collected from interviews with TOP 
participants 6 months postinjury.

NZTR measures
Clinical data collected from the trauma hospitals were 
provided by the HQSC. With approval from the NZTR 
Data Governance Group, we obtained from the NZTR: age 
at time of injury (years), injuries sustained, International 
Classification of Diseases- 10 injury cause (eg, fall, motor 
vehicle accident), injury intent (eg, unintentional), domi-
nant injury type (eg, blunt, penetrating), activity engaged 
in when injury occurred, injury event description, ISS6 31 

and total length of hospital stay (days), including deiden-
tified data for 613 non- participants.

Patient and public involvement
TOP participants did not participate in the study design, 
data collection processes or in the planning or prepara-
tion of this manuscript. After their interview, participants 
were provided with debriefing information including 
various health, well- being and advocacy services, along 
with a thank you voucher.

Data management and security
As per ethics approval, all data for analyses will be deiden-
tified and securely stored (with password- protection) on 
University of Otago servers for 10 years after data collec-
tion. TOP findings will be deidentified and presented 
at the group level to protect participants’ anonymity. A 
secure file transfer system was used to transfer informa-
tion from NZTR Minimum Data Set to the University of 
Otago research team. All files stored and transferred were 
encrypted as per organisational protocols.

Findings to date
Of the 1483 trauma patients eligible for TOP, 613 did not 
participate because they were uncontactable (n=502) or 
declined (n=111). Table 2 compares known characteristics 

Table 1 Overview of key characteristics collected in TOP interviews 6 months after major trauma

Variables Categories

Health- related quality of life25

  EQ- 5D- 5L No problems; Problems (slight/moderate/severe/extreme)

  EQ- 5D- VAS 0 (worst health)–100 (best health)

Disability26

  WHODAS II 12- item No (0–9); Yes (≥10)

Injury- related*

  Injury currently affecting participant Yes; No; Don’t know

  Expectations for recovery (if injury affecting) Better soon; Better slowly; Don’t know future course; Never get better

  Things that have helped/not helped (Open- ended)

Healthcare service- related

  Trouble accessing healthcare services Yes; No; Don’t know

Sociodemographics27–29

  Living arrangements With family (immediate/extended); Alone/with non- family

  Ethnicity Multiple choices prioritised in order: Māori; Pacific (Samoan/Cook 
Island Māori/Tongan/Niuean); Asian (incl. Chinese/Indian); Other; NZ 
European

  Postinjury education No qualifications; Secondary school/University degree/Other 
postsecondary school qualification

  Preinjury occupation status (hours/week) Full- time (≥30); Part- time (<30)

  Postinjury occupation status (paid work; hours/
week)

Yes; No. If yes: Current occupation and hours (open- ended)

  Preinjury and postinjury adequacy of household 
income

Adequate (More than Enough/Enough); Inadequate (Just Enough/Not 
enough)

*Injury and healthcare service- related questions were asked in relation to the 6 months prior to the interview.
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of the TOP cohort with eligible non- participants. Where 
multiple ethnicities are reported, ethnicity is presented 
using the prioritisation method and groupings (ie, Māori, 
Pacific, Asian, Other and NZ European),29 and is based 
on self- identifying ethnicity collected via telephone inter-
views or ethnicity recorded in the NZTR.

Of the 870 TOP participants, the median (IQR) age at 
the time of injury was 56 years (39–69 years), and 72% 
were male. Most participants sustained blunt injuries 
(98%; that is, non- penetrating injuries caused by force 
or pressure) and injuries that were unintentional (95%). 
TOP participants sustained a diverse range of injury types 

(eg, rib fractures, TBIs, chest injuries, pelvic and hip frac-
tures, spinal cord injuries). Falls (33%) and motor vehicle 
traffic crashes (32%) were the most commonly occurring 
injury causes.

Compared with the TOP cohort, non- participants were 
younger, median (IQR) age at the time of injury was 
40 years (27–57 years). The median length of hospital 
stay (IQR) was 7.7 days (4.1–13.2 days) for participants 
and 8.1 days (4.0–15.1 days) for non- participants. The 
groups were similar in relation to gender and ISS. The 
median (IQR) ISS was 17 (14–22) for both groups. The 
proportions of Māori and Pacific trauma patients were 

Table 2 Injury- related characteristics of TOP participants and eligible non- participants in NZTR cohort

Characteristics

Participants
(n=870)

Non- participants
(n=613)

n (%) n (%)

Sex

  Male 627 (72) 462 (75)

  Female 243 (28) 151 (25)

  Median age in years at injury (IQR) 56 (39–69 years) 40 (27–57 years)

Ethnicity

  Māori 119 (14) 176 (29)

  Pacific 33 (4) 47 (8)

  Asian 39 (5) 41 (7)

  Other 6 (<1) 14 (2)

  NZ/European 673 (77) 335 (55)

Dominant injury type

  Blunt 853 (98) 558 (91)

  Penetrating 14 (2) 51 (8)

  Other 2 (<1) 4 (<1)

Injury cause

  Fall 291 (33) 162 (26)

  Motor vehicle traffic 282 (32) 209 (34)

  Other land transport 112 (13) 68 (11)

  Pedal cyclist, other 82 (9) 26 (4)

  Struck by or against 46 (5) 57 (9)

  Pedestrian, other 13 (1) 5 (<1)

  Other transport 11 (1) 8 (1)

  Cut/pierce 11 (1) 46 (8)

  Natural/environmental 7 (<1) 3 (<1)

  Other 15 (2) 29 (5)

Injury intent

  Unintentional 827 (95) 478 (78)

  Intentional 38 (5) 125 (21)

  Not known 4 (<1) 10 (2)

Median Injury Severity Score (ISS) (IQR) 17 (14–22) 17 (14–22)

Median length of hospital stay (IQR) 7.7 (4.1–13.2) 8.1 (4.0–15.1)

NZ, New Zealand; NZTR, New Zealand Trauma Registry; TOP, Trauma Outcomes Project.
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higher among non- participants than in the TOP cohort. 
Compared with the TOP cohort, the prevalence of pene-
trating injuries was higher among non- participants, as 
were intentional injuries (ie, those that were caused by 
others or self- inflicted).

Ethnicity was self- identifying for TOP participants 
and NZTR recorded for non- participants. Injury intent 
is recorded as unknown if the patient’s account is not 
consistent with the objective trauma assessment. Percent-
ages may not add to 100 due to rounding or missing 
values. There were no missing data for gender, age, 
ethnicity and dominant injury type among TOP partic-
ipants and non- participants. Data were missing for <1% 
of non- participants for injury cause and injury severity 
(both n=5), and 1% for LOS in hospital (n=7). Less than 
2% of TOP participants had missing data for LOS in 
hospital (n=13); <1% for ISS (n=8) and one participant 
was missing injury intent data.

Table 3 presents preinjury, injury- related, and post-
injury characteristics reported by TOP participants 6 
months postinjury, including EQ- 5D- 5L, WHODAS and 
paid work. As shown in table 3, most TOP participants 
(85%) reported still being affected by their injury at the 
time of interview; however, 52% expected to recover soon 
or slowly, and 9% felt that they would never recover. The 
majority (72%) did not experience trouble accessing 
injury- related healthcare services. Prior to injury, 63% of 
participants were in paid employment and 72% reported 
that they had adequate household income. However, 6 
months after injury, only 45% were in paid employment 

Table 3 Preinjury, injury- related and postinjury 
characteristics of the TOP cohort collected during the 
interviews (n=870)

Characteristics n (%)

Preinjury

Adequacy of household income

  Adequate 626 (72)

  Inadequate 231 (27)

Working for pay

  Yes 546 (63)

  No 324 (37)

Injury- related

Trouble accessing healthcare services (past 6 
months)

  Yes 245 (28)

  No 623 (72)

Expectations for recovery

  Already recovered 131 (15)

  Expect to recover soon/slowly 451 (52)

  Unsure 209 (24)

  Expect to never recover 77 (9)

Six months postinjury

Education

  Less than secondary school 125 (14)

  Secondary school or higher 741 (85)

Living arrangements

  Alone/with non- family 244 (28)

  With family 626 (72)

Adequacy of household income

  Adequate 477 (55)

  Inadequate 378 (44)

Working for pay

  Yes 391 (45)

  No 479 (55)

HRQoL (EQ- 5D- 5L; any problems)

  Mobility 454 (52)

  Self- care 302 (35)

  Usual activities 618 (71)

  Pain or discomfort 652 (75)

  Anxiety or depression 384 (44)

  Any problems with one or more EQ- 5D items 767 (88)

Disability (WHODAS II; any difficulty)

  Standing for long periods 494 (57)

  Household responsibilities 499 (57)

  Learning new tasks 275 (32)

  Community activities 365 (42)

  Emotionally affected by health problems 563 (65)

Continued

Characteristics n (%)

  Concentrating more than 10 min 322 (37)

  Walking a long distance 449 (52)

  Washing whole body 315 (36)

  Getting dressed 338 (39)

  Dealing with unknown people 257 (30)

  Maintaining a friendship 182 (21)

  Day to day work 561 (65)

  Any issues with one or more WHODAS items 762 (88)

  WHODAS≥10 378 (45)

%s may not add to 100 due to rounding or missing/‘don’t know’ 
responses. Total WHODAS scores could not be calculated for 34 
participants because they had missing responses to two or more 
items. Less than 1% had data missing for one EQ- 5D dimension 
(n=8). No participants were missing responses to all five EQ- 5D- 5L 
items or all 12 WHODAS II items. There were no missing data for 
preinjury employment, nor employment or living arrangements at 
6 months postinjury. One percent of participants had missing data 
for preinjury adequacy of household income (n=13) and <1% for 
education (n=4). Less than 2% of participants had missing data for 
adequacy of household income postinjury (n=15); <1% for trouble 
accessing healthcare (n=1) and injury recovery (n=1).
HRQoL, health- related quality of life; TOP, Trauma Outcomes 
Project.

Table 3 Continued
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and only just over half (55%) reported having an adequate 
household income.

As shown in table 3, a high proportion of partici-
pants reported experiencing any problems (eg, slight, 
moderate, severe or extreme/unable) across the five 
EQ- 5D- 5L dimensions (ie, mobility, self- care, usual activ-
ities, pain/discomfort, anxiety/depression), ranging 
between 35% reporting problems with self care and 75% 
reporting problems with pain or discomfort. Only 12% 
of participants reported no problems with any of the five 
EQ- 5D- 5L dimensions. The median (IQR) EQ- 5D VAS 
score, recording participants’ self- rated overall health, 
was 75 (55–85) on a 0 (worst) to 100 (best) scale.

Proportions reporting some level of disability (ie, mild, 
moderate, severe or extreme) according to the 12 items 
of WHODAS II ranged between 21% reporting difficul-
ties maintaining a friendship and 65% being emotionally 

Table 4 Preinjury, injury- related and 6 month postinjury 
characteristics of Māori and non- Māori Trauma Outcomes 
Project participants (n=870)

Variable

Māori
(n=119)
n (%)

Non- 
Māori
(n=751)
n (%)

Sociodemographic

Sex

  Male 93 (78) 534 (71)

  Female 26 (22) 217 (29)

Median age in years at injury (IQR) 41.0 (25–
58)

57.0 
(42–71)

Preinjury

Adequacy of household income

  Adequate 74 (63) 552 (74)

  Inadequate 43 (37) 188 (25)

Working for pay

  Yes 75 (63) 471 (63)

  No 44 (37) 280 (37)

Injury- related

Injury intent

  Unintentional 105 (88) 722 (96)

  Intentional 13 (11) 25 (3)

  Not known 0 (0) 4 (<1)

Median Injury Severity Score (ISS) 
(IQR)

17 (16–22) 17 (14–21)

Median length of hospital stay (IQR) 9.0 (4.9–
18.1)

7.4 (4.1–
12.9)

Trouble accessing healthcare 
services (past 6 months)

  Yes 31 (26) 214 (29)

  No 88 (74) 535 (71)

Expectations for recovery

  Already recovered 20 (17) 111 (15)

  Expect to recover soon/slowly 52 (44) 399 (53)

  Unsure 37 (31) 172 (23)

  Expect to never recover 9 (8) 68 (9)

Six months postinjury

Education

  Less than secondary school 26 (22) 99 (13)

  Secondary school or higher 92 (78) 649 (87)

Living arrangements

  Alone/with non- family 33 (28) 211 (28)

  With family 86 (72) 540 (72)

Adequacy of household income

  Adequate 45 (38) 432 (59)

  Inadequate 73 (62) 305 (41)

Working for pay

Continued

Variable

Māori
(n=119)
n (%)

Non- 
Māori
(n=751)
n (%)

  Yes 39 (33) 352 (47)

  No 80 (67) 399 (53)

EQ- 5D- 5L (any problems)

  Mobility 68 (57) 386 (51)

  Self- care 43 (36) 259 (34)

  Usual activities 79 (66) 539 (72)

  Pain or discomfort 92 (77) 560 (75)

  Anxiety or depression 68 (57) 316 (42)

  Any problems with one or more 
EQ- 5D items

107 (90) 660 (88)

  Median EQ- 5D VAS score (IQR) 70 (50–85) 75 (60–85)

WHODAS II (any difficulty)

  Standing long periods 75 (64) 419 (56)

  Household responsibilities 70 (59) 429 (58)

  Learning new tasks 53 (45) 222 (30)

  Community activities 57 (50) 308 (44)

  Emotionally affected by health 
problems

83 (70) 480 (64)

  Concentrating more than 10 min 58 (49) 264 (35)

  Walking a long distance 70 (59) 379 (51)

  Washing whole body 42 (35) 273 (36)

  Getting dressed 47 (40) 291 (39)

  Dealing with unknown people 58 (50) 199 (27)

  Maintaining a friendship 33 (28) 149 (20)

  Day to day work 75 (65) 486 (69)

  WHODAS≥10 62 (53) 316 (44)

%s may not add to 100 due to rounding or missing/‘don’t know’ 
responses.

Table 4 Continued
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affected by their health problems, and having difficulties 
with their day- to- day work. Only 102 (12%) reported no 
difficulties with any of the 12 WHODAS II items, and 378 
(45%) of participants were experiencing considerable 
disability (WHODAS≥10).

Table 4 compares preinjury, injury- related and postin-
jury characteristics of Māori with non- Māori TOP partic-
ipants. Higher proportions of injuries were sustained 
by men than women among Māori and non- Māori 
participants. Compared non- Māori participants, Māori 
participants were younger at the time of injury and, 
concerningly, a greater proportion sustained intentional 
injuries (ie, self- inflicted or caused by others). Higher 
proportions of non- Māori participants had (at minimum) 
a secondary school education qualification and reported 
adequate household income preinjury. Over a third of 
Māori participants (37%) reported that their preinjury 
household income was inadequate. The difference in 
income inadequacy between Māori and non- Māori was 
greater postinjury; 62% of Māori reported inadequate 
household income 6 months postinjury compared with 
41% of non- Māori. Although there were no differences 
in preinjury employment, a smaller proportion of Māori 
were in paid employment 6 months postinjury compared 
with non- Māori. Similar proportions of Māori and non- 
Māori reported problems on most EQ- 5D- 5L dimensions; 
however, a higher proportion of Māori reported problems 
with anxiety or depression compared with non- Māori.

More than half (53%) of Māori were experiencing 
disability (WHODAS≥10) 6 months postinjury compared 
with 44% of non- Māori. Compared with non- Māori, 
higher proportions of Māori reported difficulties with 
three WHODAS II items: learning new tasks, concen-
trating for longer than 10 min and dealing with unknown 
people 6 months after injury. The median ISS was similar 
for non- Māori and Māori; however, the IQR for ISS was 
higher for Māori. Expectations for recovery only margin-
ally differed between groups; for instance, Māori partici-
pants were more likely to report being unsure about the 
future course of their injury. Similar proportions of Māori 
and non- Māori reported trouble accessing injury- related 
healthcare services.

Strengths and limitations
TOP is a prospective cohort study that collects and 
describes a wide range of PROMs and other important 
health, social and well- being information at multiple 
timepoints for NZ trauma registry patients, across three 
trauma regions, including specifically for Māori. TOP 
has collected both quantitative and open- ended prein-
jury, injury- related, health service- related and postin-
jury data, with a relatively short retrospective recall for 
preinjury factors at the 6 month interview. This is the first 
time such outcomes have been collected from a large 
sample of NZTR patients. It is hoped that this study will 
inform the routine collection of such data in the future. 
An earlier feasibility study explored PROMs at 6 and 12 
months postinjury among a similar cohort of injured New 

Zealanders with an (ISS)>1220; however, that cohort was 
limited to ≤100 injured New Zealanders at each interview 
timepoint, and only recruited patients admitted to an 
Auckland- based hospital.

Interviews were deliberately restricted to <15 min dura-
tion to reduce the burden on participants. TOP collected 
data from the same standardised measures at all time-
points except for preinjury sociodemographic questions, 
which were only asked at 6 months postinjury, and finan-
cial security over the next 10 years, which was only asked 
at 24 months postinjury. Missing data was minimal for 
most variables at 6 months postinjury. Apart from post-
injury WHODAS II and adequacy of household income, 
less than 1% of participants were missing responses to all 
other variables. TOP adopted flexible criteria for inclu-
sion in follow- up interviews. All eligible participants who 
were uncontactable 6 months postinjury remained eligible 
for follow- up 12 months postinjury. Participants were only 
required to have completed one interview at either 6 or 
12 months postinjury to be eligible for the final follow- up. 
Finally, TOP was designed as a Māori- centred study that 
adopted a non- deficit approach, especially with a Māori 
coprincipal investigator (EW) and through Māori- led 
interviews, the availability of te reo Māori translated inter-
views, and inclusion of questions focussing on systemic 
barriers to treatment and rehabilitation for injury, rather 
than referring to Māori as a vulnerable group. TOP is the 
first study to explore inequities in injury recovery, health-
care service access, and health and disability outcomes 
between Māori and non- Māori major trauma patients.

Limitations of TOP relate to the generalisability of find-
ings to the wider NZ trauma population. The majority of 
the 986 patients for whom we had no contact informa-
tion were trauma patients admitted to hospitals in the 
Midlands region in NZ and included about one- third 
of all Māori trauma patients. Māori and Pacific people 
also comprised larger proportions of all eligible non- 
participants on the NZTR than in our TOP cohort. Given 
Māori are under- represented in the TOP cohort, our 
findings are likely to underestimate known health ineq-
uities for injured Māori, such as trouble accessing health-
care,21 and the prevalence of considerable postinjury 
disability for Māori.23 Second, people with lived experi-
ence of major trauma and the trauma system in NZ were 
not involved in codesigning TOP. Although this was not 
an expectation of the study funders, adopting a codesign 
approach in future follow- ups could enhance the wider 
relevance of the cohort study.

Future plans
Plans for data collection and analyses were developed by 
the University of Otago leads (SD and EW) in collabora-
tion with the NTN team. Data collection was completed 
in August 2023 for 24 month follow- ups. The next stage 
of quantitative data analysis is to explore potential socio-
demographic and injury- related predictors of HRQoL 
and disability, including specifically for Māori. We also 
plan to analyse outcomes collected at 12 and 24 months 
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postinjury. Now that data has been collected to 24 months 
postinjury for this cohort, TOP will explore incidence of 
disability, health and HRQoL over time, and investigate 
expectations of recovery and employment overtime. TOP 
will also qualitatively analyse factors that have helped or 
hindered injury recovery at each timepoint. In addition 
to academic dissemination channels (eg, peer- reviewed 
journals, conference proceedings), study findings will be 
presented to community groups, and key outcomes will 
be publicly available in annual reports by NTN. There is 
potential for longer- term follow- up interviews with the 
existing cohort in future.

Future analyses will explore associations between 
recovery and postinjury employment and will measure 
the rate of returning to work at 6, 12 and 24 months post-
injury. At 6 months postinjury, the proportion of TOP 
participants in paid employment had decreased from 
preinjury levels and may be explained by slower recovery. 
However, findings from the VSTR prospective cohort 
study are encouraging17; the likelihood of trauma patients 
returning to work or study was 14% higher between 
6 and 12 months postinjury and increased by a further 
8% to 24 months postinjury. It is important that trauma 
patients receive additional and appropriate support with 
their transition back into the workforce when ready. Early 
intervention could include adaptations to the injured 
individual’s role and workplace environment,32 33 early 
engagement with employers and provision of social and 
emotional support in the workplace.34

TOP findings reveal that inequities are evident between 
Māori and non- Māori for certain outcomes collected. Most 
concerning, the prevalence of disability (WHODAS≥10) 
for Māori trauma patients at 6 months postinjury was 
higher than for non- Māori, and is consistent with the 
greater disability burden found for hospitalised Māori 
at 24 months postinjury.21 Māori TOP participants also 
sustained injuries of greater severity, were more likely 
to sustain intentional injuries and were hospitalised for 
longer after injury compared with non- Māori participants; 
these associations will be further investigated, including 
their impacts over time. Future research is required to 
explore the involvement of whānau, friends and commu-
nity in the patient’s trauma rehabilitation, as these 
factors positively impact post- injury health outcomes for 
Māori.35 36

This study has the potential to influence systemic 
changes to trauma care in future, including the provision 
of healthcare information and treatment, and especially 
for Māori trauma patients.37 38 Over a quarter of partic-
ipants experienced difficulties accessing injury- related 
healthcare services, and concerningly, 45% of participants 
were experiencing disability at 6 months postinjury. This 
is consistent with hospitalised POIS participants’ reports 
of difficulty accessing healthcare services (despite contact 
with a health provider to register with ACC), which 
increased the risk of disability at 24 months postinjury.21 
This may reflect the participants’ early stages of recovery 
but also highlights difficulties trauma patients experience 

accessing appropriate and timely healthcare services. The 
NTN intends to improve access to trauma care through 
its continued focus on the transition of patients between 
acute services, rehabilitation providers and ACC.39 Iden-
tifying characteristics of injuries, health outcomes among 
NZ trauma patients and inequities experienced by Māori 
will inform quality improvement processes in the NZ 
trauma system, improve the completeness of patient infor-
mation on the NZTR and, more importantly, improve 
the consistency in the quality of trauma care delivered 
to patients, leading to better outcomes for this injured 
population.

Collaboration
TOP is led by SD and EW at the University of Otago. 
Their research team was contracted by NTN to undertake 
this project. Protecting the identities of TOP participants 
and eligible non- participants is imperative, particularly 
in the context of injury events and intention. Publicly 
sharing data would threaten the identities of TOP partic-
ipants given the detailed quantitative and qualitative data 
collected, including personal and sociodemographic 
characteristics; therefore, sharing outside of the Univer-
sity of Otago research team is not possible.

Twitter Emma H Wyeth @ehwyeth
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