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Abstract
Purpose Māori, the Indigenous population of New Zealand (NZ), are at higher risk of problems with health-related quality 
of life (HRQoL) 12 months following injury. This paper examines pre-injury sociodemographic and health characteristics 
and injury-related factors, including healthcare access, and their association with HRQoL outcomes 12 months after injury.
Methods The Prospective Outcomes of Injury Study recruited 2856 injured New Zealanders aged 18–64 years from the 
entitlement claims register of the country’s no-fault injury insurance agency. One-fifth (n = 566) of the cohort were Māori. 
Information on predictors and outcomes, with the exception of injury and hospitalisation, was obtained directly from par-
ticipants at approximately 3 and 12 months post-injury. The outcomes of interest were responses to the five dimensions 
of the EQ-5D-3L and a dichotomous measure obtained by summing scored responses to each question. Modified Poisson 
regression was used to identify predictors of each outcome at 12 months post-injury.
Results Predictors differed by outcome. Being female, experiencing EQ-5D-3L problems pre-injury, having ≥ 2 chronic 
conditions pre-injury, perceiving one’s injury to be a threat of long-term disability, and having trouble accessing health 
services for injury were common predictors of EQ-5D-3L problems at 12 months post-injury for Māori.
Conclusion Opportunities exist to improve HRQoL outcomes by identifying individuals in the early stages of injury recovery 
who may benefit from further treatment and support.

Keywords Māori · Indigenous · Post-injury outcomes · Predictors · Health-related quality of life · EQ-5D-3L

Introduction

Indigenous populations around the world experience signifi-
cant health inequities compared to non-indigenous popula-
tions [1]. Māori, the Indigenous population of New Zealand 
(NZ), are no exception, experiencing widespread inequities 
in access to health services, quality of treatment, and health 
and well-being outcomes [2]. Highlighted and exacerbated 
by the COVID-19 pandemic [3–5], inequities in health have 
long been recognised as unfair and unacceptable [6] and 

elimination of these should be a priority for communities, 
health providers, and governments [5].

The collection and analysis of high-quality Indigenous 
health data are integral to achieving health equity. The Pro-
spective Outcome of Injury Study (POIS)—a national lon-
gitudinal study of injured New Zealanders—was specifically 
designed to permit dedicated analyses of Māori data [7]. The 
POIS ensured recruitment of sufficient numbers of Māori so 
that robust statistical analyses could be undertaken and that 
findings would be meaningful, relevant, and of high utility 
to Māori [8]. Previous analyses of POIS Māori data include 
estimating the prevalence and, in some cases predictors, 
of life satisfaction [9], work participation [10], and vari-
ous other outcomes [11–13] at three-, 12-, and 24-months 
post-injury.

One outcome measure we have previously reported on for 
POIS, at three- and 12-months post-injury, is health-related 
quality of life (HRQoL), measured using the EQ-5D-3L [11, 
12, 14]. The EQ-5D-3L is a generic questionnaire devel-
oped by the EuroQol Group [15, 16] that includes questions 
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asking respondents to report the extent of problems experi-
enced across five dimensions of health (mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression). 
For each dimension, participants are asked to select one of 
three responses to indicate the severity of problems expe-
rienced ‘today’ (e.g. no, moderate, or extreme pain or dis-
comfort’) [16]. The EQ-5D-3L and more recent 5L version 
[17] are widely used in NZ and around the world in popu-
lation-based health studies [18, 19], clinical settings, and 
policy making [20, 21]. Previously, amongst the Māori POIS 
cohort, we found the prevalence of EQ-5D-3L problems at 
3-month post-injury to be substantially higher than pre-
injury prevalence across each dimension (range: 24–70%), 
with increases ranging from threefold (anxiety/depression: 
28%) to 11-fold (self-care: 24%) [11]. By 12-months post-
injury, fewer Māori were experiencing problems than at 
3-months post-injury but the prevalence for each outcome 
was still 2–4.5 times higher than pre-injury estimates (range: 
7–55%) [12]. Given that the majority (75%) of the POIS 
12-month respondents were not hospitalised for their injury, 
these findings highlight that injuries that might be consid-
ered ‘minor’ in terms of threat to life or hospitalisation can 
result in serious long-term functional limitations.

The aims of this paper are to (1) examine relationships 
between 12-month EQ-5D-3L outcomes and a range of pre-
injury and injury-related factors and (2) identify pre-injury 
and injury-related predictors of problems with HRQoL at 
12-months post-injury, for Māori POIS participants.

Methods

Participants were recruited from five regions of NZ between 
December 2007 and August 2009. Individuals from these 
regions were eligible if they were aged between 18 and 
64 years and on the Accident Compensation Corporation 
(ACC) entitlement claims register. ACC is NZ’s universal 
no-fault injury insurer and sole provider of injury insurance 
in NZ. Governed by a board accountable to the NZ Govern-
ment, it is funded by a combination of compulsory levies 
(paid on income, fuel, and vehicle licencing fees) and gov-
ernment contributions. All NZ residents are covered by the 
scheme. Entitlement claimants are those who are eligible for 
loss of earnings and/or rehabilitation costs arising from their 
injury [23]. Claimants who were not citizens or residents 
of NZ and those whose injuries resulted from self-harm or 
sexual assault were ineligible.

Residents meeting the inclusion criteria who provided 
consent (obtained verbally) to take part were first inter-
viewed, primarily by telephone, at approximately 3-months 
post-injury, then again at 12 and 24 months. More detailed 
information on the study protocols and participant charac-
teristics are published elsewhere [7, 24]. Ethical approval 

was granted by the NZ Health and Disability Multi-region 
Ethics Committee (MEC/07/07/093).

The functional outcomes of interest in the present analy-
ses were the five dimensions of the EQ-5D-3L [16] and a 
dichotomous measure, derived from summing participants’ 
responses to each dimension, scored as follows: no prob-
lems = 1, some problems = 2, and extreme problems = 3. 
Scores were then dichotomised into ≤ 6 (i.e. no problems 
or some problems on a single dimension) and ≥ 7 (extreme 
problems on at least one dimension or some problems on at 
least two dimensions).

Bivariate analyses were undertaken to examine the asso-
ciations between each of the six binary outcomes and a range 
of independent variables. These variables were grouped into 
three categories: pre-injury sociodemographic, pre-injury 
health, and injury-related characteristics. Pre-injury soci-
odemographic variables included gender, age, occupation, 
and living arrangements, each obtained using the NZ Cen-
sus 2006 questions [25], and adequacy of household income 
(Adequate: just enough, enough, more than enough; Not 
adequate: not enough), measured using an item from the 
NZ Household Economic Survey 2006–07 [26].

Ten pre-injury health-related variables were examined. 
Body Mass Index (BMI) was derived from participants’ 
self-reported height and weight. Where one or both of these 
were not reported, participants’ BMI was categorised as 
‘unknown’. Prior chronic conditions were assessed using 
an instrument adapted from the NZ Health Survey 2006/07 
[27]. Experience of a pre-injury depressive-type episode was 
determined using the DSM-III screening questions, with 
those answering ‘yes’ to any of the three questions classified 
as having had a depressive-type episode in the year prior to 
their injury [28]. General self-efficacy was assessed using a 
slightly modified version of the General Self-Efficacy Scale 
[29], with those scoring ≥ 26 considered to have good self-
efficacy. Pre-injury HRQoL was measured using the EQ-
5D-3L [16]. Hazardous drinking in the year prior to injury 
was assessed using the Alcohol Use Disorders Identification 
Test-Consumption (AUDIT-C) [30] and participants were 
also asked about the frequency of other recreational drug 
use during these 12 months. An item from the NZ Physi-
cal Activity Questionnaire was used to determine the daily 
frequency with which participants undertook moderate to 
vigorous physical activity in the week prior to their injury 
[31]. Participants were also asked about their satisfaction 
with social relationships pre-injury and if they were affected 
by a prior injury at the time of the injury for which they were 
recruited to POIS (POIS injury).

Injury-related characteristics included whether or not 
an individual’s POIS injury was due to physical assault, 
resulted in hospitalisation [32], was perceived (by the par-
ticipant) to be a threat to life and/or of long-term disability, 
and/or was work-related. The association between injury 
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severity, measured by the New Injury Severity Score (NISS) 
[33], and HRQoL was examined, as was HRQoL and par-
ticipants’ trouble accessing healthcare for their injury, ascer-
tained using the question: “Did you have trouble getting to 
or contacting health services?”.

Results of the bivariate analyses were used to construct 
separate multivariable models to assess associations with 
each of the six outcomes. Independent variables were 
selected for inclusion in the specific multivariable model 
if the respective association with the outcome of interest 
had a p value < 0.2. Potential predictor variables were then 
entered into a stepwise backward elimination regression 
analysis. Based on previous POIS analyses it was decided 
to force gender, age, injury severity, the corresponding pre-
injury EQ-5D-3L dimension (e.g. pre-injury mobility for the 
mobility dimension outcome), and the number of days from 
injury to the 12-month interview into each model. Other 
variables were held in the final model if their associated p 
value < 0.15. Modified Poisson regression was used to esti-
mate the relative risk (which is more intuitive and easier to 
interpret than odds ratios produced by logistic regression) 
and confidence interval for each retained variable using 
robust error variances [34]. Analyses were conducted using 
Stata/SE 13.1 [35].

Results

The research team made contact with 4881 entitlement 
claimants and invited them to take part in the study. Of 
the 2856 participants completing the first (3-month post-
injury) interview (a 59% participation rate), 566 (19.8%) 
reported Māori ethnicity, as per the NZ 2006 Census ethnic-
ity question. The aim was to recruit 460 Māori, providing 
80% power to detect differences in the prevalence of injury 
outcomes of at least 8% between Māori and non-Māori at 
the 5% level of significance. The 12-month interview was 
completed by 405 Māori participants. Four outcome vari-
ables had no missing data and two were missing a response 
from one participant only. No independent variable had more 
than 3.7% of participants’ data missing (median missingness 
across all independent variables: 0.5%).

Identification of potential predictors of EQ‑5D‑3L 
outcomes at 12‑months post‑injury

The bivariate analyses showed that, at 12-months post-
injury, females were at greater risk of experiencing prob-
lems across all five EQ-5D dimensions than males (Table 1). 
All but one of the associations were statistically significant, 
although gender and problems with self-care came close 
to reaching statistical significance (p = 0.06). The relation-
ship between age and each EQ-5D-3L outcome was weaker. 

Whilst none of these associations were statistically signifi-
cant, each had a p value < 0.2, supporting our inclusion of 
age in each of the multivariable models. The only other 
pre-injury sociodemographic variables to be included in 
multivariable models were adequacy of household income 
(usual activities, pain/discomfort, anxiety/depression) and 
occupational group (self-care).

For each EQ-5D-3L dimension, individuals who reported 
problems pre-injury were at greater risk of having problems 
with that same dimension 12-month post-injury (Table 1). 
Those with a BMI ≥ 30 were at greater risk of experiencing 
problems with self-care than those with a lower BMI and 
those with ≥ 2 chronic conditions prior to their injury were at 
greater risk of experiencing problems with usual activities, 
pain/discomfort, and anxiety/depression than those with no 
chronic conditions. Problems with mobility were more likely 
to be experienced by those who were already affected by 
another injury at the time of their POIS injury and by those 
who had a depressive-type episode in the year prior to their 
POIS injury. Evidence for an association between pre-injury 
chronic conditions and problems with mobility and self-care 
was weaker but the variable met the threshold for inclusion 
in the multivariable models for these outcomes. Hazardous 
drinking (mobility, self-care, usual activities) and satisfac-
tion with social relationships (self-care) also met the thresh-
old for inclusion in the respective multivariable models.

Participants who perceived their injury to be a threat of 
long-term disability were more likely to be experiencing 
problems with mobility, usual activity, and pain/discomfort 
at 12-months post-injury (Table 1). The variable met the 
threshold for inclusion in each of these multivariable mod-
els. Those whose injury was of high severity (i.e. NISS > 6) 
were at greater risk of experiencing problems with usual 
activities than those whose injury was of lower severity, as 
were those who had trouble accessing healthcare services 
for their injury compared to those who did not have trouble. 
Participants who had trouble accessing healthcare services 
for their injury were also more likely to be experiencing 
problems with anxiety/depression at 12-months post-injury. 
None of the other associations between injury-related char-
acteristics and HRQoL problems were statistically signifi-
cant, but potential predictors included in other multivariable 
models were being hospitalised due to injury (mobility and 
self-care), injury severity (pain/discomfort), perceiving the 
injury as a threat to life (mobility), trouble accessing health-
care services (mobility), and the injury being work-related 
(self-care and anxiety/depression).

Results of the bivariate analyses of the EQ-5D-3L-
summed score reflected those observed for the individual 
EQ-5D-3L dimensions (Table 2). Variables selected as 
potential predictors in the multivariable model, in addition 
to those forced in, were adequacy of household income, 
pre-injury chronic conditions, pre-injury depressive-type 
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episode, hazardous drinking, affected by prior injury, hos-
pitalisation due to injury, threat of disability, threat to life, 
and trouble accessing healthcare services.

Predictors of EQ‑5D‑3L outcomes at 12‑months 
post‑injury

Mobility

Three variables were found to have a strong association 
with mobility problems at 12-months post-injury (Table 3). 
Those aged 45–64 years at the time of injury were esti-
mated to be 1.6 times more likely to experience problems 
with mobility compared to those aged 18–29 years. The 
risk of mobility problems was also higher amongst those 
who perceived their injury to be a threat of long-term dis-
ability and amongst those already experiencing problems 
with mobility pre-injury.

Self‑care

Those experiencing problems with self-care prior to injury 
were more likely to be having problems with self-care at 
12 months compared to those who were not (Table 3). 
Also at greater risk of self-care problems at 12 months 
were those with a BMI ≥ 30. Participants with technical 
or trade/manual jobs prior to injury were less likely to be 
having problems than those in professional occupations, 
as were those satisfied with their social relationships pre-
injury compared to those who were not.

Usual activities

Females were at greater risk than males of experienc-
ing problems undertaking usual activities at 12-months 
post-injury (Table 3). Those who had trouble accessing 
healthcare services for their injury or who perceived their 
injury to be a threat of long-term disability were also more 
likely to be experiencing problems, as were those with ≥ 2 
chronic conditions compared to those with none. A com-
parison of the NISS “high”(> 6) and “moderate” (4–6) 
groups found that participants with a high severity injury 
were more likely than those who sustained an injury of 
moderate severity to be having problems with usual activi-
ties at 12 months (RR: 1.7; 95% CI 1.2, 2.5; p < 0.01); 
however, the greater risk for those with a high severity 
injury than those with a low severity injury (1–3) was 
not statistically significant (Table 3). Problems undertak-
ing usual activities pre-injury did not predict problems at 
12-months post-injury.Ta
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Pain/discomfort

At higher risk of pain/discomfort 12-months post-
injury were females, those who perceived their injury 
to be a threat of long-term disability, and those already 
affected by an injury when sustaining their POIS injury 
(Table 3). Having adequate household income pre-injury 

was associated with a lower risk of experiencing pain/
discomfort at 12-months post-injury.

Anxiety/depression

Females were more likely than males to experience anxiety/
depression at 12-months post-injury, as were those with ≥ 2 

Table 2  Prevalence and relative risks of HRQoL difficulties at 12-months post-injury by sociodemographic, pre-injury health, and injury-related 
factors (EQ-5D-summed score; unadjusted RR estimates)

Bold indicates independent variables where the p value of the bivariate analysis was < 0.2 and therefore the independent variable was selected 
for inclusion in the multivariable model analysis

EQ-5D-summed score ≥ 7 (N = 404)

Pre-injury sociodemographic characteristics Pre-injury health characteristics Injury-related characteristics

n (%) RR p n (%) RR p n (%) RR p

Gender Body Mass Index Assault
Male 84 (33) Ref  < 0.01  < 30 89 (39) Ref 0.08 No 153 (40) Ref 0.50
Female 78 (52) 1.6 30 + 62 (39) 1.0 Yes/maybe 9 (47) 1.2

Unknown 11 (61) 1.6
Chronic conditions
None 67 (34) ref  < 0.01 Hospitalised
One 42 (39) 1.1 No 114 (38) Ref 0.11

Age (years) Two or more 53 (58) 1.7 Yes 48 (47) 1.2
18–29 30 (30) Ref 0.02 Depressive episode
30–44 59 (39) 1.3 No 103 (35) Ref  < 0.01
45–64 73 (48) 1.6 Yes 58 (52) 1.5 Injury severity

General self-efficacy 1–3 72 (41) Ref 0.11
Poor 9 (30) Ref 0.27 4–6 64 (36) 0.9
Good 153 (41) 1.4  > 6 23 (52) 1.3

Living situation Hazardous drinker
Alone 10 (32) Ref 0.57 No 54 (46) Ref 0.14 Threat of disability
Non-family 9 (35) 1.1 Yes 108 (38) 0.8 No 78 (34) Ref 0.01
Family 141 (41) 1.3 EQ-5D summed score Yes 83 (48) 1.4

 ≤ 6 143 (38) Ref 0.02
 ≥ 7 17 (57) 1.5
Physical activity Threat to life

Adequacy of household income  < 5 days a week 70 (41) Ref 0.75 No 131 (38) Ref 0.07
Not adequate 24 (52) Ref 0.05 5–7 days a week 88 (39) 1.0 Yes 27 (50) 1.3
Adequate 137 (38) 0.7 Prior injury

No 115 (37) Ref 0.02 Accessing health services
Yes 47 (50) 1.3 No trouble 143 (39) Ref 0.11
Recreational drug use Trouble 18 (51) 1.3

Occupation No 118 (40) Ref 0.87
Professional 35 (37) Ref 0.92 Yes 44 (41) 1.0
Technical 37 (40) 1.1 Satisfaction with social relationships Work injury
Trade/manual 68 (40) 1.1 Not satisfied 9 (36) Ref 0.67 No 101 (38) Ref 0.33
Unclassified 4 (31) 0.8 Satisfied 153 (40) 1.1 Yes 60 (43) 1.1
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Table 3  Multivariate analysis of factors associated with problems in EQ-5D-3L dimensions and a summed score of 7 or more

Factors EQ-5D-3L dimensions EQ-5D-3L-summed 
score

Mobility Self-care Usual activities Pain/discomfort Anxiety/depression  ≥ 7

N = 375 N = 360 N = 384 N = 382 N = 383 N = 381

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Gendera

Male 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref
Female 1.32 (0.96, 1.80) 1.60 (0.74, 3.46) 1.68 (1.28, 2.19) 1.27 (1.07, 1.50) 1.90 (1.29, 2.79) 1.58 (1.25, 2.00)
Agea (years)
18–29 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref
30–44 1.50 (0.93, 2.42) 1.57 (0.47, 5.25) 1.36 (0.91, 2.03) 1.12 (0.87, 1.44) 1.46 (0.83, 2.56) 1.26 (0.87, 1.82)
45–64 1.64 (1.03, 2.63) 2.28 (0.72, 7.22) 1.34 (0.90, 2.01) 1.14 (0.88, 1.47) 1.70 (0.97, 2.97) 1.37 (0.96, 1.96)
Pre-injury EQ-5D-3L 

scorea

No problems/ ≤ 6 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref
Problems/ ≥ 7 1.85 (1.22, 2.63) 4.97 (2.26, 11.0) 1.14 (0.73, 1.78) 1.02 (0.80, 1.30) 1.79 (1.12, 2.85) 1.02 (0.70, 1.48)
Injury severitya

1–3 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref
4–6 1.02 (0.72, 1.43) 0.82 (0.39, 1.72) 0.78 (0.57, 1.06) 0.99 (0.82, 1.19) 0.81 (0.55, 1.20) 0.93 (0.72, 1.21)
 > 6 1.13 (0.72, 1.79) 0.87 (0.27, 2.83) 1.32 (0.93, 1.87) 1.22 (0.96, 1.55) 0.73 (0.36, 1.47) 1.27 (0.92, 1.74)
Threat of disability
No 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref 1.00 ref
Yes 1.40 (1.01, 1.94) 1.94 (0.91, 4.13) 1.31 (1.00, 1.71) 1.28 (1.08, 1.52) 1.31 (0.91, 1.89) 1.42 (1.12, 1.80)
Chronic conditions
None (Dropped) (Dropped) 1.00 ref 1.00 ref 1.00 ref 1.00 ref
One 1.27 (0.90, 1.79) 0.97 (0.77, 1.22) 1.01 (0.59, 1.72) 1.07 (0.78, 1.45)
Two or more 1.54 (1.11, 2.14) 1.17 (0.96, 1.44) 1.75 (1.15, 2.67) 1.40 (1.06, 1.84)
Accessing health 

services
No trouble (Dropped) (Not entered) 1.00 ref (Not entered) 1.00 ref (Dropped)
Trouble 1.48 (1.05, 2.09) 1.93 (1.23, 3.04)
Body Mass Index
 < 30 (Dropped) 1.00 ref (Not entered) (Not entered) (Dropped) (Dropped)
30 + 2.80 (1.18, 6.62)
Unknown 4.27 (1.40, 13.0)
Depressive episode
No 1.00 ref (Not entered) (Dropped) 1.00 ref (Dropped) 1.00 ref
Yes 1.31 (0.94, 1.82) 1.19 (0.99, 1.43) 1.34 (1.04, 1.71)
Hospitalised
No 1.00 ref (Dropped) (Not entered) (Not entered) (Not entered) (Dropped)
Yes 1.36 (0.98, 1.90)
Adequacy of household 

income
Not adequate (Not entered) (Not entered) (Dropped) 1.00 ref (Dropped) (Dropped)
Adequate 0.79 (0.65, 0.97)
Prior injury
No (Dropped) (Dropped) (Dropped) 1.00 ref (Dropped) (Dropped)
Yes 1.29 (1.08, 1.56)
Satisfaction with social 

relationships
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chronic conditions prior to their injury than those with 
only one (RR: 1.7; 95% CI 1.1, 2.9) and those with none 
(Table 3). Participants who experienced anxiety/depression 
prior to their injury and those who had trouble accessing 
healthcare services for their injury were at greater risk of 
anxiety/depression 1-year post-injury. Recreational drug use 
in the year prior to injury also predicted anxiety/depression 
at 12 months.

EQ‑5D‑3L‑summed score

Females were more likely than males to have a summed 
score of ≥ 7 at 12-months post-injury (Table 3). Those 
with ≥ 2 chronic conditions were at greater risk of a ≥ 7 
summed score than those with none. Participants that had a 
pre-injury depressive-type episode and those who perceived 
their injury to be a threat of long-term disability were also 
more likely to have a summed score of ≥ 7.

Discussion

This paper has identified factors associated with HRQoL 
problems at 12-months post-injury. It is the only study we 
are aware of that has specifically examined the range of 
health and well-being EQ-5D-3L outcomes for up to a year 
following injury for an Indigenous population. Furthermore, 
participants were a ‘general injury’ cohort that had sustained 

a broad range of injuries, in terms of type, body site, and 
severity, which did not result in hospitalisation for most. 
This and the sociodemographic and geographical charac-
teristics of the regions participants were recruited from 
[7] mean the results are likely to apply to all populations 
of injured Māori aged 18–64 years from throughout New 
Zealand.

Whilst the recruitment of a sizeable cohort of injured 
Māori is a strength of our study, statistical precision, the 
degree of disaggregation within categorical variables, and 
the number of explanatory variables able to be included 
in multivariable models have been restricted by relatively 
limited statistical power. Therefore, some additional factors 
that might predict EQ-5D-3L outcomes 1-year post-injury 
may not have emerged from our analyses. The weaknesses 
of stepwise regression [e.g. 36] may also have resulted in 
our final models excluding some important predictors of 
12-month problems and less important or nuisance vari-
ables being identified as predictors. We have attempted to 
minimise these limitations by ensuring our final models are 
not based purely on stepwise regression, complementing the 
approach with our content knowledge on the subject (e.g. 
initial variable selection for analysis and use of forced-in 
variables in regression models). The EQ-5D-3L-summed 
score outcome is also potentially limited in its utility—it 
gives equal weighting to the impact of each dimension on 
HRQoL and this may be an unreasonable assumption.

Bold indicates independent variables where the p value of the bivariate analysis was < 0.2 and therefore the independent variable was selected 
for inclusion in the multivariable model analysis
“Dropped” indicates a variable was dropped from a model during the stepwise backward elimination regression analysis, “Not entered” indicates 
that a variable was not entered into the model subjected to stepwise backward elimination regression analysis. Variables entered but that were 
not retained in any of the six models are not listed in the table
a Variable forced into final model

Table 3  (continued)

Factors EQ-5D-3L dimensions EQ-5D-3L-summed 
score

Mobility Self-care Usual activities Pain/discomfort Anxiety/depression  ≥ 7

N = 375 N = 360 N = 384 N = 382 N = 383 N = 381

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Not satisfied (Not entered) 1.00 ref (Not entered) (Not entered) (Not entered) (Not entered)
Satisfied 0.28 (0.10, 0.81)
Occupation
Professional (Not entered) 1.00 ref (Not entered) (Not entered) (Not entered) (Not entered)
Technical 0.34 (0.13, 0.86)
Trade/manual 0.34 (0.15, 0.80)
Unclassified 0.72 (0.18, 2.89)
Recreational drug use
No (Not entered) (Not entered) (Not entered) (Not entered) 1.00 ref (Not entered)
Yes 1.76 (1.17, 2.64)
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Another limitation of our study is the potential for attri-
tion to have affected our observations. Over one quarter 
of the Māori cohort (28%) was lost to follow-up by the 
12-month interview. However, analyses of the total POIS 
cohort (of which Māori participants comprise 20%) found 
no association between EQ-5D-3L outcomes at 3 months 
and non-participation at 12 months [37]. This suggests that 
attrition is unlikely to be impacting on our estimates. Meas-
urement and response errors could also be influencing our 
findings. Pre-injury health information was collected ret-
rospectively at the first interview (3-months post-injury). 
Participants may have provided more positive pre-injury 
health status information not cognisant that they were com-
paring it to their post-injury health state. However, previous 
POIS analyses suggest that any error from using recalled 
pre-injury health information is likely to be negligible [38]. 
Similarly, we believe any response error is likely to be 
minor. It was made clear to participants from the outset that 
the study was being conducted independent of ACC and no 
individual data would be shared with the organisation, mean-
ing participants’ responses would have no impact on their 
compensation claims or healthcare provision as ACC would 
not be able to identify individual responses. Participant self-
selection into the cohort may be impacting our results if they 
differed from those who did not take part with respect to our 
outcomes of interest.

Gender was one of the more common predictors of 
12-month problems (usual activities, pain/discomfort, anxi-
ety/depression, ≥ 7). There is no obvious explanation for why 
females are at greater risk of problems than males. Whilst 
males were more likely to have been lost to follow-up by 
the 12-month interview [37], the finding of no association 
between EQ-5D-3L outcomes at 3 months and non-partic-
ipation at 12 months suggests that the finding is unlikely 
to be due to attrition. Perhaps, for some dimensions, it is 
due to role differences. It is possible that women are more 
likely than men to do activities that are hampered by injury 
or they may undertake activities considered “usual” more 
often than men do and are therefore more likely to report 
problems doing these.

Other common predictors of 12-month problems included 
pre-injury HRQoL. Those experiencing problems with 
mobility, self-care, or anxiety/depression prior to their 
injury were at greater risk of experiencing problems with the 
respective outcome at 12 months. Perceived threat of long-
term disability was associated with a higher risk of problems 
with four of the six EQ-5D-3L outcomes: mobility, usual 
activities, pain/discomfort, and the summed score of ≥ 7. As 
with gender, the exact mechanism underlying these relation-
ships is unclear. Having two or more chronic conditions pre-
injury was associated with a higher risk of problems with 
three outcomes (usual activities, anxiety/depression, ≥ 7). 
Chronic conditions have predicted other adverse outcomes 

in previous POIS analyses [13, 39] and we postulate that the 
burden of such conditions may impact on injury recovery.

Trouble accessing healthcare services for one’s injury 
predicted problems with usual activities and with anxi-
ety/depression. This has important implications given 
the adverse impact that psychological morbidity has 
been found to have on injury recovery [40] and outcomes 
[41, 42]. Our study found that having a depressive-type 
episode in the year prior to injury increased the risk of 
having a summed EQ-5D score of ≥ 7 at 12-months post-
injury. This further demonstrates the need for efforts to 
ensure improved and timely access to high quality and 
culturally appropriate health services for Māori in order to 
reduce health and well-being inequities. Previous research 
has found that Māori have lower rates of access to ACC 
and health services and are subject to lower quality of 
care and have less equitable outcomes when services are 
accessed than non-Māori [43–46]. One might expect that 
adequate household income would facilitate access to care 
but perhaps the care received does not optimise recovery 
for Māori. However, it may enable access to medicinal 
treatments that help relieve pain and discomfort, the only 
problem at 12-months post-injury for which adequate 
household income protected against for Māori POIS 
participants.

There is merit in investigating further the interplay 
between trouble accessing healthcare services and ade-
quacy of household income and their impact on EQ-5D-3L 
outcomes post-injury. Qualitative interviews with Māori 
POIS participants revealed that access to health services 
went beyond the issue of cost and included a lack of suit-
able times outside of work hours for treatment and reha-
bilitation appointments and issues with transport avail-
ability and/or difficulties in arranging childcare to attend 
these (Wyeth et al., in preparation). POIS-10 Māori [22] is 
investigating further reasons people have difficulty access-
ing healthcare for their injury.

An unexpected finding in this study was a ‘J-shaped’ 
relationship between NISS and problems with usual activi-
ties at 12-months post-injury. Our previous analyses of 
Māori data show that the proportion of participants who 
sustained a low severity injury (NISS 1–3) was slightly 
lower amongst 12-month respondents [12] than 3-month 
respondents [11]. The prevalence of EQ-5D-3L problems 
at 3-months post-injury was lower amongst those sustain-
ing a low severity injury [11]. If those who sustained a 
low severity injury and who had no functional problems 
at 3 months were more likely to be lost to follow-up at the 
12-month interview, then this would have biased our prev-
alence estimate for functional problems upwards amongst 
the low severity injury sub-group, leading to our observed 
‘J-shaped’ relationship. However, the finding of no rela-
tionship for the overall cohort between 3-month EQ-5D 
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problems and non-participation at 12 months does not 
support this hypothesis. Furthermore, no association was 
observed between injury severity and non-participation 
at 12 months [37]. People’s definition of a usual activity 
may vary or a person’s definition may change depending 
on the severity of the injury they sustain. For example, 
those sustaining a moderate injury may no longer be able 
to do what they formerly considered a usual activity and 
therefore no longer consider it a usual activity. Those with 
a low severity injury may still be able to do such an activ-
ity and still consider it a usual activity, but may continue to 
have trouble undertaking it. On the other hand, the finding 
may be due to our limited statistical power.

Another interesting finding was the lower risk of prob-
lems with self-care at 12 months amongst those working in 
a technical or trade/manual occupation compared to those 
in other occupations. These individuals may receive greater 
support from ACC or their employer to rehabilitate for their 
injury, which may be vital to them returning to work. Being 
satisfied with one’s social relationships pre-injury also pro-
tected against problems with self-care at 12 months. Again, 
this may reflect having greater support to rehabilitate for 
injury, although, if this is the case, it begs the question, as 
it does for occupational group, why it was not protective 
against problems for other EQ-5D-3L outcomes. Few partic-
ipants experienced problems with self-care at 12 months, so 
findings for this dimension need to be treated with caution. 
This includes our finding that having a pre-injury BMI ≥ 30 
increased the risk of problems with self-care, although this 
same relationship was also found in analyses undertaken on 
the total POIS cohort [14].

Age predicted only the mobility outcome, with those 
aged 45–64 years at greater risk of problems than those 
aged 18–29 years. Recreational drug use and prior injury 
also predicted problems with a single EQ-5D-3L outcome 
only: anxiety/depression and pain/discomfort, respectively. 
Whilst we are uncertain why recreational drug use in the 
year prior to injury increased the risk of anxiety/depression 
1 year after injury, our finding on prior injury is consistent 
with previous research showing subsequent injuries to have 
a more deleterious impact on work participation outcomes 
than an initial injury event [47–49] and more than for those 
only experiencing an initial injury [50]. Perhaps there is a 
cumulative effect of sustaining multiple injuries in a specific 
period in terms of suffering pain or discomfort.

The ability to compare our findings with other studies is 
restricted by a lack of similar “all injury general population” 
studies focusing specifically on Indigenous populations. 
This highlights the importance of researchers planning and 
designing studies and ensuring the resources and appropriate 
methods, to recruit sufficiently large numbers of Indigenous 
participants in studies examining population health issues. 

This is necessary to produce the robust findings vital to 
facilitating health equity for Indigenous populations.

Importantly, our findings are currently being used to 
inform the development of an intervention to help iden-
tify injured Māori who would benefit early on from greater 
care and support in order to optimise recovery and reduce 
the chance of adverse outcomes at 12-months post-injury. 
They will also inform future Māori EQ-5D-3L analyses and 
comparisons with 12-year post-injury outcomes for injured 
Māori as part of the POIS-10 Māori study [22] for which 
data collection has recently been completed (July 2021) and 
is now being prepared for analyses. Current and future find-
ings will provide useful information for ACC and health 
providers as to how they can optimise care and improve out-
comes for injured Māori.
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