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Abstract

Objectives: To characterise unintentional injury-related hospitalisation and
mortality amongst older adults (aged 50+ years) in the Lakes and Bay of Plenty
District Health Boards of Aotearoa New Zealand and to examine whether hospi-
talisation patterns differed by ethnicity.

Methods: This observational study analysed unintentional injury-related hos-
pitalisations and deaths among older adults between 2014 and 2018. Routinely
collected national data sets were used to calculate annualised, age-standardised
injury rates. The independent variable of interest was ethnicity (Maori or
non-Miori).

Results: There were 11,834 unintentional injury-related hospitalisations in the
study period (n=1444 for Maori). Overall, there was no significant difference in the
age-standardised hospitalisation rate between Maori and non-Maori (Standardised
Rate Ratio [SRR]=0.96 [95% CI 0.90, 1.02]). Falls were the most common mecha-
nism of injury among Maori and non-Maori overall (50% and 71%) and relative risks
of falls increased with age. Non-Maori were 57% less likely to be hospitalised for
unintentional poisoning than Maori (SRR=0.43, [0.34, 0.59]).

Conclusions: The mechanisms of injury, and variation in unintentional
injury-related hospitalisation rates between Maori and non-Maori, change
throughout older age, and incidence increase0073 with age. Falls cause sig-
nificant injury-related hospitalisations for older Maori and responsive injury
prevention and rehabilitation efforts are warranted to achieve equitable health
outcomes.
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1 | INTRODUCTION

In Aotearoa New Zealand (NZ), the number of people
aged 65years and older (65+) doubled between 1991
and 2020, and is projected to double again by 2056." An
ageing population is a triumph of public health, due in
part to a reduction in injury-related mortality.” However,
this triumph is not experienced equitably in Aotearoa
New Zealand (NZ) with Maori, the Indigenous people
of NZ comprising 17% of the population, experiencing
lower life expectancy than non-Maori (7.4years earlier
for Maori men compared to non-Maori men).> An age-
ing population also brings challenges, including an
increased prevalence of age-related health issues, in-
cluding unintentional injury. Older people have a dis-
tinct pattern of unintentional injury compared to their
younger counterparts, with falls becoming an increas-
ingly prominent mechanism of injury with older age.®
Approximately 30% of older people experience at least
one fall each year, which is in part attributed to age-
related physiological changes and a higher prevalence of
chronic co-morbidities than younger people.” These fac-
tors also make it more likely that older people will suffer
severe fall-related consequences, including fractures and
death.® The Accident Compensation Corporation (ACC),
NZ's no-fault injury compensation scheme, covers per-
sonal injury-related care and loss-of-income compensa-
tion. In 2014, falls among older adults cost the scheme an
estimated NZ$159 million in claims.” Given the prevent-
able nature of falls, and the fact they are one of the most
common causes of morbidity and mortality in older New
Zealanders, the ACC places substantial investment into
falls prevention initiatives.” The mortality and morbid-
ity resulting from other types of unintentional injuries in
older adults in NZ is underexamined; however, interna-
tionally, transport-related injuries (TRIs), cuts, overexer-
tion, poisonings and fires commonly contribute to older
adults hospitalisations.®?

Maori bear a disproportionate burden from uninten-
tional injury compared to non-Maori throughout the life
course.'’ It has been estimated that nearly 20,000 years of
healthy life were lost in Maori resulting from injury be-
tween 2006 and 2016, with Maori experiencing twice the
rate of injury-related health loss compared to non-Maori
over this period."’ Maori also have higher rates of unin-
tentional injury-related hospitalisation'? and an increased
risk of disability compared to non-Maori 12-month post-
injury after controlling for preinjury and injury-related
factors."® These outcomes have occurred in the context of
Maori having inequitable access to timely, high-quality,
culturally appropriate healthcare in NZ, including lower
access to ACC-funded prevention, injury health care and
injury rehabilitation services.'*°

Practice Impact

The characteristics of unintentional injury-
related hospitalisations, and variation in rates
between Maori and non-Maori, change through-
out older age. These findings suggest variable
and targeted injury prevention and rehabilitation
approaches are warranted to achieve equitable
health outcomes.

Inequities in access to the determinants of health re-
sult in Maori being more likely to develop chronic co-
morbidities at younger ages.'®” The effect of earlier
co-morbidities, exacerbated by prescription medication
use, can lead to functional impairment and thus increased
risk of falls.'”'® Additionally, reduced access to high-
quality postinjury care increases the impact of injury,
such as Maori experiencing less timely surgical interven-
tion following a hip fracture compared to non-Maori."”
The magnitude of harm owing to such inequities is set
to increase, as the older Maori population is growing at
a faster rate than the older non-Maori population.”® This
is largely driven by an increase in the number of Maori
aged over 65years; an age group that has experienced a
marked increase in the rate of unintentional injury hospi-
talisations over time.'** There is also evidence of regional
variation in injury rates, with an earlier analysis of ACC
data showing Maori men in the Lakes and Bay of Plenty
(BOP) District Health Board (DHB) regions of NZ (com-
prising of approximately 350,000 people; 7% of total NZ
population) had higher population and claim-corrected
fall-related fracture rates (ACC claims per 1000 people/
number of ACC claims).! Data from this study showed
that Maori men and women had over 50-fold and 18-fold
fracture rates, respectively, compared to non-Maori men
and women. These stark variations have the potential to
be influenced by both incidence and claim-making be-
haviour, and warrant further investigation.

To date, there has been minimal published research fo-
cussing on the patterns of unintentional injuries amongst
older Maori specifically. To inform interventions that
could enable equitable health outcomes for older Maori,
this critical knowledge gap needs to be addressed. This
study aimed to characterise unintentional injury-related
hospitalisation and mortality amongst older adults (aged
50+) in the Lakes and BOP DHBs and to examine whether
hospitalisation and mortality patterns differed between
Maori and non-Maori. These regions were chosen to in-
form the development of an injury-prevention interven-
tion specific to this region.
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2 | METHODS

This observational study used quantitative descrip-
tive methodology to analyse deidentified data from the
Ministry of Health's (MOH) National Minimum Dataset
and Mortality Collection, consisting of national routinely
collected data on all publicly funded hospital admissions
and deaths, respectively. All acute hospitalisations among
those aged 50+ years domiciled in BOP or Lakes DHBs for
unintentional injury that occurred less than 7days from
the incident and involved a stay crossing midnight, and
all injury-related deaths (where the underlying cause of
death was an unintentional injury code), between January
2014 and December 2018 (date of injury incidence) were
included. Each individual may have had multiple hospital
admissions within the study period that met these inclu-
sion criteria, either because of hospital transfers or read-
mission for the same injury, or due to a different injury,
and these were treated as independent events. For hospi-
talisations, all-cause mortality within 30-days of the event
end date was calculated using date of death from the NHIL
The younger age of 50+ years was used for both cohorts,
as Maori are often eligible for ‘age-related’ services from
a younger age in the regions of interest. Unintentional
injury hospitalisations and deaths (underlying cause of
death e.g., diagnosis type ‘D’) were identified using the
primary ICD-10-AM-VI external cause codes (V00-X59).*
Intentional injuries, such as assault and self-inflicted in-
juries, were excluded. Sequalae of unintentional injuries
(Y85-86) were also excluded. Ethnicity was obtained from
each patient's unique National Health Index (NHI) num-
ber linked to each hospitalisation and mortality record.
For cases where Maori and other ethnicities were docu-
mented, records were only included once and categorised
as Maori ethnicity using the NZ prioritised ethnicity stand-
ard.”® The New Zealand Deprivation Index (NZDep2013)
was used as an indicator for socio-economic deprivation.
NZDep is assigned to NZ residential addresses using
geographic meshblocks and is an ordinal scale.* The
Ministry of Health's data included domicile codes, which
we mapped to census area units to obtain the population
weighted average NZDep2013 decile for each Census Area
Unit.** NZDep2013 quintiles were used for data descrip-
tion, with quintile one being the least and quintile five the
most deprived.

Categorical variables were summarised with frequen-
cies and percentages. Mechanisms of injury were cate-
gorised using ICD-10 external cause codes.”? Annualised
hospitalisation and mortality rates were calculated for
Maori and non-Maori separately. For rate calculations, the
numerator was the average annualised frequency of un-
intentional injury-related hospitalisations or deaths over
the 5-year period. Stats NZ 2018 Census data (Population

and Migration data set) were used to estimate denomina-
tors for census usually resident overall, and by ethnicity,
DHB, age and gender. Denominators for non-Maori were
calculated by subtracting the number of Maori from the
total usually resident population. To enable comparison
of rates by ethnic group, directly age-standardised rates
were calculated using the 2001 Maori Census population
as the reference. The use of 2001 data for standardisation
in this study was informed by the findings from an expert
review panel convened by Statistics NZ (Census External
Data Quality panel 2018), which determined that Level
1 (L1) ethnicity data from the 2018 census was of lower
quality than L1 ethnicity data for people of European
ethnicity, largely due to ethnicity data being populated
from alternate sources at higher rates for Maori com-
pared to European (29% vs. 12%, respectively).25 In using
data from the 2001 census, we further note that the age
structure did not change significantly between 2001 and
2016.%° Standardised Rate Ratios (SRR) comparing age-
standardised incidence rates in non-Maori to Maori were
calculated, with 95% confidence intervals (CIs) based on
the gamma distribution.?”*® Stata (StataCorp, version 17)
was used for analyses.

Ethics approval for this study was obtained from the
Auckland Health Research Ethics Committee (AH22920).
All data were supplied to members of the research team
in a de-identified format using secure electronic data
transfer.

3 | RESULTS

Between January 2014 and December 2018, there were
11,834 unintentional injury-related hospitalisations and
420 unintentional injury-related deaths in those aged 50+
years at the time of injury and living in Lakes and BOP
DHBs (total population in 2018 comprising 22,503 Maori
and 109,131 non-Maori aged 50+ years). More than half
of the Maori hospitalisations occurred in men (53%) com-
pared to 43% of non-Maori hospitalisations. Half of non-
Maori deaths and 54% of Maori deaths occurred in men.
The median age for Maori hospitalisation was 64 years (in-
terquartile range [IQR] 52-75) and 79years (IQR 67-87)
for non-Maori. The median age at death was 71 years (IQR
58-84) for Maori and 85years (IQR 75-90) for non-Maori.
The mean number of admissions per person during the
study period was 1.5 (standard deviation [SD] 0.9, range
1-7) for non-Maori and 1.3 (SD 0.7, range 1-6) for Maori. A
lower proportion of hospitalisations and deaths occurred
among people living in the least deprived NZDep quintiles
(22% of hospitalisations and 25% of deaths in NZDep 1-2
compared to 59% and 59%, respectively, in NZDep 4-5)
(Tables 1 and 2).
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TABLE 1 Demographic characteristics of older adults (aged 50+ years) who were hospitalised due to an unintentional injury and
domiciled in Lakes or Bay of Plenty District Health Boards, 2014-2018, n=11,834.

Variable

Total events (n)
Number of events, row %
Age group (in years)
50-59
60-69
70-79
80+
NZDep quintile
1
2
3
4
5
Domicile region
Bay of Plenty
Lakes

Maori (n, %) n=1444 (12% of total

Non-Maori (n, %) n=10,390 (88% of

sample) total sample)
Non-Maori

Female Male Maori total Female Male total
678 (47)  766(53) 1444 (100) 5975(58)  4415(43) 10,390 (100)
211(31) 311(41)  522(36) 561 (9) 868 (20) 1429 (14)
186 (27)  215(28) 401 (28) 800 (13) 869 (20) 1669 (16)
160 (24)  134(18) 294 (20) 1247 (21) 949 (22) 2196 (21)
121 (18) 106(14)  227(16) 3367(56) 1729 (39) 5096 (49)
21 (3) 14 (2) 35(2) 504 (8) 375(9) 879 (9)
28 (4) 43 (6) 71 (5) 892 (15) 666 (15) 1558 (15)
78 (12) 75(10)  153(11) 1239 (21) 936 (21) 2175 (21)
174 (26) 176 (23) 350 (24) 1791 (30) 1293 (29) 3084 (30)
377(56)  458(60)  835(58) 1549 (26) 1144 (26) 2693 (26)
392(58)  467(61) 859 (60) 4472 (75) 3270 (74) 7742 (75)
286(42)  299(39)  585(41) 1503 (25)  1145(26) 2648 (26)

Total sample
(n, %) n=11,834

Total

11,834 (100)

1951 (17)
2070 (18)
2490 (21)
5323 (45)

914 (8)
1629 (14)
2328 (20)
3434 (29)
3528 (30)

8601 (73)
3233 (27)

TABLE 2 Demographic characteristics of older adults (aged 50+ years) who died due to an unintentional injury and domiciled in Lakes

or Bay of Plenty District Health Boards, 2014-2018, n=420.

Variable

Total events (n)
Number of deaths, row %
Age group (in years)
50-59
60-69
70-79
80+
NZDep quintile
1
2
3
4
5
Domicile region
Bay of Plenty
Lakes

Maori (n, %) n=50 (12% of total

Non-Maori (n, %) n=370 (88% of total

sample) sample)
Maori Non-Maori
Females Males total Females Males total
23 (46) 27(54)  50(100)  185(50) 185(50) 370 (100)
6 (26) 7(26) 13(26) 10 (5) 19 (10) 29 (8)
2(9) 9(33) 11(22) 8 (4) 29 (16) 37(10)
5(22) 5(19)  10(20) 22(12) 34(18) 56 (15)
10 (44) 6(22) 16(32) 145 (78) 103 (56) 248 (67)
0 10 1(8) 16 (9) 15(8) 31(8)
0 0 0 34(18) 37 (20) 71 (19)
1(4) 2(7) 3(6) 32(17) 34(19) 66 (18)
7 (30) 5(19)  12(24) 56 (30) 46 (25)  102(28)
15 (65) 19(70) 34 (68) 47 (25) 52(28) 99 (26)
15 (65) 16(59)  31(62) 119 (64) 131(71) 250 (68)
8 (35) 11(41)  19(38) 66 (36) 54(29)  120(32)

Total sample
n=420

Total

420 (100)

42 (10)
48 (11)
66 (16)
264 (63)

32(8)
71 (17)
69 (17)
114 (27)
133 (32)

281 (7)
139 (33)
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There wasno evidence that the overall age-standardised
hospitalisation or mortality rates differed between older
Maori and non-Maori (Tables 3 and 4), with 95% CIs being
wide indicating considerable uncertainty for both esti-
mates. However, there were differences when considered
by age group for hospitalisation rates; in the younger age
groups (50-59 and 60-69years), non-Maori had 13% (95%
CI 4% to 22%) and 12% (95% CI1 2% to 21%) lower hospital-
isation rates, respectively, compared to Maori; however, in
the 80+ year age group rates the direction was reversed,
with 67% higher rates among non-Maori (95% CI 46% to
92%, Table 3).

Men experienced a higher hospitalisation rate than
women among both Maori and non-Maori (Table S1).
Hospitalisation rates also increased with advancing age
for both Maori and non-Maori (Table S1). For Maori, the
hospitalisation rate was more than four times greater in
the 80+ year age group than in the 50-59-year age group.
For non-Maori, this trend was even more marked, with the
80+ year age group experiencing nearly eight times higher
rates of unintentional injury compared to the 50-59-year
age group. Hospitalisation rates were similar in Lakes and
BOP for both Maori and non-Maori (Table S1).

Falls were the most common mechanism of injury-
related hospitalisation among Maori and non-Maori
overall (50% and 71%; Table 5). The proportion of hospi-
talisations attributable to falls, length of stay and death
during or within 30days of injury all increased as age ad-
vanced for both groups (Table S2). A greater proportion of
fall-related hospitalisations occurred in those aged under
70years of age among Maori compared to non-Maori (52%
cf. 19%). Transport-related injury represented the second
most common external cause leading to admission for
Maori and non-Maori overall (14% cf. 9%; Table 5). For
both ethnicities, the proportion of injuries attributable
to transport-related injuries decreased markedly with ad-
vancing age.

Non-Maori aged 50+ years were significantly less likely
to be hospitalised for unintentional poisoning than Maori
but were more likely to hospitalised for falls (Table 5).
Non-Maori were also significantly less likely to be hospi-
talised due to ‘other’ external causes of injury, which in-
cluded injuries incurred through foreign bodies, crushing,
and smoke, fire and flame. There were no significant dif-
ferences between non-Maori and Maori age-standardised
rates of transport-related injury, struck by, overexertion
and machinery-related injury (Table 5).

For Maori aged 50+ years from BOP and Lakes with
a death resulting from an injury over the 5-year period
(total n=50, Table 4), transport-related injuries were the
most common cause (n=21, 42%), closely followed by
falls (n=20, 40%). In contrast, for non-Maori fatal inju-
ries (total n=370, Table 4), falls represented the greatest

proportion of deaths leading to injury (n =261, 71%) with
a much smaller proportion being attributable to transport-
related injury (n=66, 18%). Unintentional poisoning-
related deaths represented a greater proportion of deaths
for Maori (n=5, 10%) than non-Maori (n=>5, 1% of deaths
due to unintentional injury).

4 | DISCUSSION

This study described and characterised unintentional
injury-related hospitalisation and mortality amongst older
people in Lakes and BOP DHBs over a five-year period.
Unintentional injury hospitalisation and mortality rates
increased with age within the older adult population,
and the mechanism of injury changed with age, with falls
being the most significant cause of injury-related hospi-
talisation. Falls were a significant burden for older Maori
with fall-related injuries comprising half the uninten-
tional injury-related hospitalisations for Maori overall.
The finding that unintentional injury hospitalisation
rates increased with advancing age aligns with the previ-
ously published literature.* Characteristics of NZ trauma
admissions for people aged 65+ years in the Midlands
region using Midlands Trauma Registry (MTR) data*
found that the rate of trauma admissions increased with
advancing age for both Maori and non-Maori.* The hospi-
talisation rates in the Midlands region are notably lower
than those reported in the present study, which may be
partially explained by different case definitions. The MTR
data set excludes insufficiency or peri-prosthetic fractures
and isolated hip fractures, more frequent in older popula-
tions;*?* thus, these injuries in older people are dispro-
portionately excluded from the MTR data set. This is an
issue shared with other trauma registries.>’ The rates re-
ported in the current study are more similar to studies that
analysed injury-related hospital admission data*? showing
benefit in using MOH hospitalisation data to more accu-
rately characterise the impact of injury on hospitalisations.
Maori hospitalisation and mortality rates for uninten-
tional injury were higher than non-Maori in the younger
age groups included in this study and the median age
of people experiencing these events was 15 and 14years
younger, respectively, for Maori. There is the potential
that this could be associated with the disproportionate
burden of chronic and multi-morbidity at a younger age
for Maori.'® The positive association between chronic co-
morbidities and the prevalence of falls, the leading cause
of injury in the current study, is well known. This finding
demonstrates the importance for Maori to have flexible ac-
cess to injury prevention services, which respond to indi-
vidual clinical contexts, potentially from a much younger
age than non-Maori rather than the use of arbitrary age

85US017 SUOWILIOD BAFE1D) 3|ced!dde 8U3 Aq pauRA0D 318 S3[o e WO ‘38N JO S3|NJ 0 AR1G1T BUIIUO AB]IM UO (SUORIPUOD-PUR-SULIBYW0D A3 | IM*A eI [oU JUO//STNY) SUORIPUOD PUe SW 1 83885 *[7202/20/2z] uo Areiqiaulluo AB|Im ‘Puepny JO AiseAN A 6,26 T Bele/TTTT 0T/I0p/woo A8 |mAreiq1jeul|uo//Sdiy Wwouy papeojumod ‘0 ‘ZT99T LT



17416612, 0, Downloaded from https:/onlinelibrary.wiley.com/doi/10.1111/gjag.13279 by University Of Auckland, Wiley Online Library on [22/02/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

A

m ‘uonnqIIsIp ewrures 9Y) Uo paseq S[D %S6 UM ‘LIOBIA 0] LIoe]A-uou Surredwod (YYS) oney a3ey pasipiepue)s b:mtozn

m “uonyesIpIepuels 10a11p Suisn uonemndod snsua) 100z ORI 03 pasIpIepue)s-a3y,

m (68'T29°0) 90'T (¥°0S ‘T°0€) £'6€ (8'59°LTE) €LY (L'S¥°907) €°T¢€ (986 ‘T'T0) T'LE (0'%6 ‘0°92) £°TS ($'9% ‘6'8) T'CT soye]
(90°T ‘s+°0) 89°0 (Fre‘Lea)TLe (T'9¥ ‘8'87) 8'9¢ (€%TTYT) L'ST (LS ‘L'9T) 6'6€ WLL L9 YLy (6'LS ‘€'8T) THE Kyuaid jo Aeg

uo13a1 a[Iwoq

(20T ‘89°0) ¥T'T (8°€¥€ TH9T) 0°20€ (TLE 6'L1T) TSOE (6'95€ ‘152) +°00€ (8'2€ 0TST) 1199¢C (8279 ‘L€0T) 1'S8T (€05 ‘S'STT) 9°'IH#C +08
(L¥Y'T ¥€0) L90O (8€STIE) €T (€€L ‘9¢) €°CS (FLy ‘€61) T'IE (01T ‘9'67) 07C9 (€TST °L02) ¥'+9 (0'6€T ‘v'6T) T°09 6L-0L
(6S°T‘9€°0) €L°0 (S1€ ‘091) 8°'C¢C (S¢S ‘8¥0) T'LE (L8T0F%)S6 (8'SS‘9sT) TIE (0701 ‘0°S2) 8'%S (e'8€‘€'T) L0T 69-09
(9%'T “v€°0) 69°0 (8°€T°0°'TT) §°9T (r's€ ve1) S°TT 0T TS 01T (T'T¥ ‘9°21) 04T (S°LS ‘0 1T) 8°LT (T'S¥ ‘v°L) 9°0T 65-0S
(s1eak ur) dnoi3 a8y
(TUT°LS0)6L°0 (Ts€ ‘€'92) S°0¢€ (6°'L¥ ‘S°TE) L'6€E (sLesLnree (€16 ‘€'80) 9°'8¢ (P'1L TE) 6'8Y (€°5¥ ‘6°LT) €'6C [elol,
1[e1dAQ [e1sAQ STeIN arewray e1sAQ SN arewdg IdpuUdn
(1D %S6) 0LE=u (ID %S6 ;000001 1od d3ex pasipIepue)s-95e) LIOBIN-UON 0S =1 (ID %S6 ‘,000°00T 19d d3ea pasiprepue)s-o5e) LIOBIA S[qeLIRA

LI0BI\ 0} paxedwiod
LIOBJN-UOU 3S

“(8T02—¥10T) Y1eap Jo awm Y 1e SgHJ dOF/S9)eT Ul PIIoTwop pue AIn[ur [BUONUSUTUN U 0} anP PAIP oYM (SIeaK +0S pade) sjnpe 19p[o Jo sel Arferiows paisnlpe-a8y  » 3 T1dV.L

T 9pnour jou s30p JYS 103 ID %S6,
“UONNLISIP BUWIWES Y} UO PISE] S[D %S6 YHM ‘HOEN 0} HOEN-UOU SuLredwod (YUS) ONEY 2)eY PISIPIEPUE)S UONESI[E)ASOH,

"uonjestpIepuels 10a11p Sursn uonendod snsus) 100z OB 03 PasIpIepue)s-a3y,

WI LE Y- Australasian Journal on Ageing

sl

(TO'T “¥8°0) T6°0
(90'T ‘16°0) 66°0

LT6T 9P T) L9T
(€0'T “18°0) 16°0
(860 ‘6L°0) 88°0
2(96°0 ‘8L°0) L8O

(T0'1 “06°0) 96°0
[e12A0

(1D %S6) L0
0} paredurod

LIORIN-UOU WS

(9°612T ‘6'90TT) £79TT
(9°€LTIT ‘LH0OTT) 8°8ETT

(¥°9L99 ‘8°€0£9) 0'88+9
(8°T89T ‘S+¥ST) 6'TT9T
(9101 “4'S€6) 9286
(€198 ‘€'¥LL) 6918

(€°SLTT‘99TTT) L'SPTT

181980

(€°€EET “8'6STT) SPHTT
(T°86TT ‘T'S8TT) £THTT

(£°659S ‘v'SETS) 9°T6ES
(S9ST “V¥LET) ¥'LIYT
(LL¥1T ‘8°T00T) 6°CLOT
(8LITT ‘6'%L6) STHOT

(£°68TT ‘L'96T1) ¥'THTT

SN

(9°8¥1T ‘8°700T) 6°€LOT
(6'TS0T ‘4"966) S°8€0T

(L°LTSL *900L) €°€9TL
(8VPST ‘8'9V9T) L'EVLT

(6796 ‘S°LE8) 668

(199 ‘L°LSS) 6°L09

(8'9801 “€TOT) ¥'6+0T

arewdag

(£769€T ‘8'SSTT) ¥'LSTT
(69621 ‘0°LLOT) 0°SSTT

(¥'0Thb ‘T'T6EE) 0'TSSE

(7°€86T ‘¥'0LST) 6°'LILT

(€£'9€2T ‘8°€T0T) 6°0CTT
(¥'6201 ‘9°€98) 8'€16

(L'8STT ‘6’ TETT) T'+61T

181940

(8TE9T “L'€6T°T) S'SSHT
(PTEST 0'TLTT) TL6ET

(¥'8€65 ‘T'800%) 8°T06
(T'¥60T ‘S'SLYT) 9°99LT
(TILYT THTIT) € T6TT
(L'LYET ‘S'TLOT) €40TT

(T°€TST ‘S'LIET) 9°LTIPT

SN

(#'9€2T ‘6'0L6) 6°L60T
(T'TSOT “€'558) 1056

soyeT
Kuard jo Aeg

uo13a1 J[Iwoq

06£°0T =1 (ID %S6 ‘,000°00T 19d 93e1 pasIpaepuUe)s-93e) LIOBIN-UON

YT =u (ID %S6 ‘,000°00T 13d 33ex pasiprepue)s-afe) LIOBIN

(S°SP6E “TTELT) €°L6TE +08
(8990 ‘T'€0ST) €'89LT 6L-0L
(T'€TIT ‘8€8) 8°TL6 69-09
(€818 ‘8°619) 6°STL 65-0S

(s1eak ur) dnoig o8y

(L8801 ‘8°0€6) S°L00T el

arewrdq Idpudn

J[qerrep

PEQTI=U

(810Z-#T10T) SpIeog YIedH 11mSIJ A1us[d Jo Aeg pue soxe] Ul (S1ed4 +(0g pasde) synpe I19pjo 10§ sajel uonesiferdsoy pajea1-Linfur [euorjuajurun pasijenuue pasipiepue)s-a8y € 4 T19dV.L



DWIGHT ET AL.

. . |7
Australasian Journal on Ageing ~-W] LEY

TABLE 5 Annualised hospitalisation rates by unintentional injury mechanism for older adults (aged 50+ years) admitted to, Lakes or

Bay of Plenty District Health Boards (2014-2018), n=11,834.

Maori aged 50+, n =1444

Non-Maori aged 50+, n=10,390

Injury Age-standardised rate Age-standardised rate SRR non-Maori compared
mechanism® n (%) per 100,000°, 95% CI n (%) per 100,000°, 95% CI to Maori (95% CI)

Fall 722(50)  564.6 (523.1, 608.5) 7375(71)  626.5(607.3, 646.2) 1.11 (1.02, 1.20)¢
Transport-related 198 (14)  179.2 (154.8, 206.2) 925 (9) 181.7 (168.6, 195.4) 1.01 (0.86, 1.19)

Struck by 67 (5) 59.0 (45.5, 75.0) 321 (3) 48.6 (42.3, 55.5) 0.82 (0.62, 1.10)

Overexertion 87 (6) 44.8 (33.7, 58.3) 213 (2) 54.5 (47.9, 61.7) 1.22(0.91, 1.66)

Poisoning 56 (4) 72.9 (58.1, 90.2) 353 (3) 32.6 (27.5, 38.3) 0.45 (0.34, 0.59)¢

Machinery 42 (3) 37.4(26.9, 50.6) 223(2) 45.9 (39.5, 52.9) 1.23(0.87, 1.76)

Other 272(19)  236.2(208.4, 266.5) 980 (9) 155.9 (144.2, 168.2) 0.66 (0.57, 0.76)°

“Injury mechanism was categorised using ICD-10 external cause codes.

bAge-standardised to Maori 2001 Census population using direct standardisation.

“Hospitalisation Standardised Rate Ratio (SRR) comparing non-Maori to Maori, with 95% CIs based on the gamma distribution.

495% CI for SRR does not include 1.

cut-offs. Perhaps more importantly, these findings indi-
cate a whole-of-systems approach to injury prevention is
required which identifies well-being as protective against
injury and incorporates action to address earlier burden of
chronic co-morbidities, including equitable access to pri-
mary health-care service for Maori.*

Falls were the leading cause of hospitalisation from
unintentional injury for all age groups for Maori and
non-Maori in this study, highlighting the significant pub-
lic health issue of falls in the context of a rapidly ageing
population, particularly for Maori.”® Falls as a signifi-
cant mechanism of injury leading to hospitalisation for
‘younger older’ Maori (50-69years) is a finding consis-
tent with international research examining rates of injury
hospitalisation in older Indigenous populations.”* One
Australian study that compared fall-related hospitalisa-
tions of older (50+) Aboriginal and Torres Strait Islander
people to other Australians reported that most fall-related
injury hospitalisations of Aboriginal people were of peo-
ple aged under 7Syears.34 These are important findings
given the known issues with access to age-related health
services for Indigenous populations both in NZ and else-
where.*>*® These findings highlight the importance of
challenging the one-size-fits-all approach to injury pre-
vention in older age. Both the type of service offered, and
age thresholds for access to services, need to be reviewed
to improve the likelihood of equitable health outcomes for
Maori and other marginalised groups. This is especially
the case given effective injury prevention interventions
exist to prevent and minimise harm, such as strength and
balance exercises;’’” however, access and culturally spe-
cific service development remains low for Maori.*®

Transport-related injuries were the second most com-
mon cause of injury-related hospitalisation in our study.

TRIs are a major public health issue in NZ and an area
where significant inequities exist.” An earlier, larger
study in those 18years plus demonstrated higher rates of
TRIs for Maori compared to non-Maori.* Although our
study did not show a statistically significant difference in
TRI rates between older Maori and non-Maori, the high
TRI rates in both groups indicate further research would
be useful to investigate the circumstances of TRI and
appropriately design preventative interventions for this
cause of injury.

This study showed that non-Maori were less likely
to be hospitalised due to unintentional poisonings than
Maori. Unintentional poisonings have previously been
noted to be an important public health issue amongst
adults in NZ.** However, the present study appears to be
the first-time comparison of hospitalisation rates from
unintentional poisoning have been made between older
Maori and non-Maori. The ability to examine this differ-
ence was partly enabled as NMDS data were used; trauma
registries exclude poisonings. Poisonings include alcohol
use, and accidental overdose with prescription and non-
prescription pharmacological agents. Further research is
recommended to examine causation in more depth and
solutions for mitigation.

It has previously been shown that Maori carry a dis-
proportionate burden of injury in NZ."! This study adds to
this picture and indicates that falls contribute significantly
to injury burden for Maori aged 50+ years. This evidence
in the contexts of, (i) a rapidly ageing Maori population,
and (ii) that Maori who experience injury are currently
underserved by the health system and ACC services,'*"’
can serve as further impetus to reduce the incidence of in-
juries through prevention efforts. In the case of falls, pre-
vention efforts could reduce hip fractures and disability
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through interventions such as lower leg strengthening
and balance retraining, medication review, and home
hazard assessment and modification.’”*® Although it is
known that such interventions prevent the likelihood of
serious injury from falls, these services are not universally
available in NZ. Integrated, age-appropriate, culturally
acceptable services relevant to different populations and
individuals, are needed to improve uptake, access and
outcomes, particularly combinations of multiple compli-
mentary components.*® Robust economic analysis of the
cost of prevention interventions versus the cost of rehabil-
itation after injuries is important. The analysis should as-
sess impact on both public funding and individual/family
resources and include wider determinants of health such
as benefit of injury prevention to income, quality of life,
and societal contribution.

4.1 | Strengths and limitations

The strengths of this study include the use of population-
based, routinely collected data. The relatively high pro-
portion of Maori living in the areas of interest enabled
ethnic variation between Maori and non-Maori to be
explored. The definition of ‘older’ people included peo-
ple aged 50+ years, which acknowledges the compound-
ing inequities experienced by Maori throughout the life
course and the 7-year difference in life expectancy com-
pared to non-Maori.> The importance of this is demon-
strated in the study findings which reveal the median
age of hospitalisation and mortality was 15 and 14 years
lower, respectively, for Maori than non-Maori. In addition
to adopting a broader age definition of older people, the
grouping of the findings into 10-year age bands, enabled
the exploration of different injury patterns by age group.
However, the study findings need to be considered in the
light of several limitations. Routinely collected data from
the MOH were used, which likely undercounts Maori as
an ethnic group, potentially resulting in the underestima-
tion of rates for Maori.*! The 2001 census data were used
for age-standardisation and although this is now over
20years old, government agencies note flaws in more re-
cent census data and recommend continued use of 2001
data which was noted to have not changed significantly
between the years 2001-2016.>> NZDep 2013 was used
instead of the more recent NZDep 2018, although this is
unlikely to materially affected the results. Co-morbidities
may have influenced hospitalisation and mortality rates.
These were not able to be adjusted for due to complexi-
ties and reliability of using NMDS data for co-morbidity
calculations,* including the need to obtain extra data.
Each admission was treated as a separate event and repeat

admissions were not adjusted for. This may have resulted
in an overcount for Maori more than non-Maori given
Maori are more likely to live rurally, which is associated
with higher rates of hospital transfer due to the poten-
tial to require higher level hospital care in urban centres.
Only hospitalisations with a length of stay crossing mid-
night or longer were included as a proxy of injury severity;
this restriction was based on the assumption that differ-
ent ethnic groups have equal access to appropriate medi-
cal services in primary care and emergency departments,
which is unlikely to be the case. Low numbers of deaths
meant that the characterisation of injuries causing death,
and associated variables, could not be fully explored, and
incidence rates and SRR for mortality were calculated
with low precision, particularly within specific groups.
This study does not include those that do not access, or
were not admitted to, secondary care for injuries and may
undercount those that already have inequitable access to
health care, including Maori. The collection of additional
information should be considered in future research and
may be best suited to a prospective study design which
would enable data linkage with primary care records. The
study focussed on two regions of NZ, and therefore, the
findings may not be generalisable to the rest of NZ.

5 | CONCLUSIONS

Falls are the most common cause of unintentional injury-
related hospitalisations for older Maori and non-Maori in
Lakes and BOP regions in NZ. The characteristics of un-
intentional injuries and variation in rates between Maori
and non-Maori change throughout older age, suggesting
variable and targeted injury prevention interventions are
warranted to achieve equitable health outcomes.
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