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ABSTRACT 
AIM: To describe the epidemiology of injuries sustained by older adult trauma patients admitted to 
hospitals in the Midland region (population 886,000) of New Zealand.

METHODS: A review of older adult (≥65 years) trauma cases from the Midland Trauma Registry for the three-
year period January 2012 to December 2014 was conducted. Demographics, mechanism of injury, severity 
of injuries, processes of care and outcomes were analysed.

RESULTS: Older adults accounted for 14% (2,278/15,700) of all injury cases captured by the registry during 
the study period (average annualised incidence 585/100,000 population). The majority of injuries (90%) 
were minor in nature (ISS 0-12) and 65% resulted from unintentional falls. Falls was the most common 
mechanism in the major trauma group (38%), followed closely by road tra� ic crash (30%). Home was the 
leading place of injury (56%), followed by road/street/highway (15%). Injury rates were significantly higher 
among non-Māori than Māori.

CONCLUSION: These findings illustrate the growing volumes and changing epidemiology of both major 
and minor trauma a� ecting older persons hospitalised following trauma in one of the four health regions of 
New Zealand. There is a need to prepare for an increase in demand for trauma services to meet the needs 
of an ageing population in New Zealand.

New Zealand, like most developed na-
tions is experiencing a demographic 
transition to an older age structure.1 

Currently, adults over 65 years old comprise 
around 13% of New Zealand’s total popu-
lation; this is predicted to increase to 17% 
by 2021, equating to an additional 236,500 
older adults residing in New Zealand.2 Older 
adults have reduced physiological and struc-
tural capacity to cope with injury, therefore 
relatively minor injuries may have more 
serious consequences than in younger pa-
tients.3,4 This is compounded by the presence 
of multiple comorbidities often found within 
this age group.3,5–9 It is important for those 
involved in the provision of clinical care and 
injury prevention in older persons to have a 
clear understanding of the patterns of injury 
and trends in incidence so that programmes 

to reduce the impact of trauma can be care-
fully targeted to groups at risk. The current 
study is the fi rst in New Zealand to provide 
such detail on older persons of all injury 
severities admitted across one of the four 
health regions of New Zealand.

The incidence of trauma in this age group 
is increasing globally.3–5,9 US data suggest 
older adult disability, and physical, sensory 
and cognitive limitations have declined in 
recent decades.10 In addition, the activity 
levels in this age group appear to be 
increasing. A Canadian study exploring 
physical activity among adults over a 
20-year period using national health survey 
data, found the prevalence of active older 
adults had increased from 24% in 1995 to 
31% in 2000.11 These fi ndings may indicate 
a potentially more active older population 
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which could lead to a change in pattern of 
mechanism of injury in this age group.12,13 
Regardless of the mechanism of injury, an 
ageing population will result in an increase 
in the volume of trauma-related injury 
among older adults, placing signifi cant 
pressure on scarce healthcare resources.

The Midland Trauma System (MTS) was 
established in 2010 to coordinate improve-
ments in the quality of trauma care delivery 
within the Midland region (population 
889,541) of New Zealand.14,15 The MTS 
trauma registry captures data on selected 
trauma patients admitted to six hospitals 
in the region. Approximately 6,000 trauma 
patients are admitted to hospital in the 
region annually, and of these 14% are older 
adults. Older adult injury represents a 
signifi cant health burden on patients, the 
community and the health system that may 
be amenable to evidence-based interven-
tions.16 The Midland region of New Zealand 
has a high number of people living in rural 
areas, high deprivation and Māori compared 
with New Zealand as a whole.17,18 

The aim of this research is to describe the 
epidemiology of injuries, process of care 
and outcomes in older adult trauma patients 
admitted to Midland region hospitals and 
who are captured by the Midland Trauma 
Registry. This information will be used to 
guide trauma quality improvement and 
injury prevention efforts.

Methods
A retrospective review of anonymised, 

prospectively-collected MTS registry data for 
the period 1 January 2012 to 31 December 
2014 was conducted. Inclusion criteria for 
the study were: patients aged ≥65 years 
admitted to a Midland base hospital as 
a result of, and within seven days of an 
injury; and resident in the Midland region. 
Consistent with trauma registries inter-
nationally, patients were excluded if they 
sustained insuffi  ciency or periprosthetic 
fractures, exertional injuries, hanging/
drowning/asphyxiation without evidence of 
external force, poisoning, ingested foreign 
body, injury as a direct result of pre-existing 
medical conditions or late effects of injury, 
or the injury occurred more than seven 
days prior to admission.14 Event episodes 

were the unit of analysis. For example, in 
situations where a patient was transferred 
to other hospital/hospitals in the region for 
the same injury event, this was counted as 
a single event and the event assigned to the 
fi rst MTS hospital where the patient was 
treated. Length of stay was inclusive of the 
total days admitted to all hospitals for the 
index event. 

Variables examined included: patient 
demographic characteristics, injury event 
information, in-hospital management, type 
and severity of injuries, length of stay and 
discharge destination. The classifi cation 
of the nature of injuries is consistent with 
the Abbreviated Injury Scale (AIS, 2005/08), 

a tool designed to rank injury severity.19 
The Injury Severity Score (ISS) numerically 
describes the overall severity of injury, and 
is calculated from the three most severely 
injured body regions as scored by the AIS.20 
Minor trauma is classifi ed as (ISS 1-12) and 
major trauma as (ISS 13-75).20 

Ethnicity information was obtained from 
the patients’ unique national health iden-
tifi er (National Health Index number [NHI]) 
or directly from the patients themselves. 
Mechanisms of injury were categorised 
using the International Classifi cation of 
Disease (ICD-10AM 6th Edition) external 
cause codes.21 

Microsoft Excel (Excel 2010) and 
Minitab (Minitab Inc., 2010) were used 
for the analyses. Descriptive statistics for 
continuous variables were informed by 
using medians and confi dence intervals. 
The Chi2 test was used to detect differences 
in proportions for non-normal distribu-
tions. P values were used to determine the 
result signifi cance.

Ethical approval was not required for 
this study as the analyses involved the use 
of anonymised secondary data. The study 
adhered to the MTS Data Use Policy. Access 
to the trauma registry data was approved by 
the MTS Strategic Group.

Results
During the three-year study period, older 

adults accounted for 14% (2,278/15,700) of 
all traumatic injury events captured by the 
MTS registry and that occurred among those 
living in the region (Table 1). 
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Table 1: Characteristics of older adult (≥65 years) injured patients by Injury Severity Score (ISS), 
Midland region, 2012–2014 (n=2,278).¥

Variable Total 
n (%)

Minor trauma (ISS≤12)
n (%)

Major trauma (ISS>12)
n (%)

Total events 2,278 (100.0%) 2,070 (90.0%) 208 (10.0%)

Age group (in years)

65–69 636 (27.9%) 574 (27.7%) 62 (29.8%)

70–74 476 (20.9%) 431 (28.8%) 45 (30.8%)

75–79 373 (16.4%) 335 (14.8%) 38 (22.0%)

80–84 328 (14.4%) 300 (10.7%) 28 (10.3%)

85+ 465 (20.4%) 430 (17.2%) 35 (14.4%)

Gender

Female 1,275 (56.0%) 1,203 (58.1%) 72 (34.6%)

Male 1,003 (44.0%) 867 (41.9%) 136 (65.4%)

Ethnicity

Māori 128 (5.6%) 110 (5.4%) 18 (8.7%)

Non-Māori 2,150 (94.4%) 1,960 (94.7%) 190 (91.3%)

Employment status

Retired 1,856 (81.5%) 1,709 (95.3%) 147 (70.7%)

Employed 325 (14.3%) 277 (13.4%) 48 (23.1%)

Beneficiary 10 (0.4%) 8 (0.9%) 2 (1.0%)

Domestic 9 (0.4%) 9 (0.5%) 0 (0.0%)

Other* 78 (3.4%) 67 (3.5%) 11 (5.3%)

Domicile region

Waikato 851 (100.0%) 775 (91.1%) 76 (8.9%)

Bay of Plenty 913 (100.0%) 836 (91.6%) 77 (8.4%)

Taranaki 246 (100.0%) 228 (92.7%) 18 (7.3%)

Lakes 155 (100.0%) 141 (91.0%) 14 (9.0%)

Midland Otherᵻ 113 (100.0%) 90 (79.6%) 23 (20.4%)

¥Inclusive of Midland region residents only.
*Unemployed/not stated/student/other.
ᵻTairawhiti DHB not included, full 2012–2014 dataset not available.

The majority of those presenting with 
major trauma were males (65.4%), in the 
70 to 74 years age group (30.8%), and of 
non-Māori ethnicity (91.3%). The majority of 
patients (99%) lived in the Midland region 
at the time of injury. More than one-fi fth 
(23.1%) of those who sustained major 

trauma were employed. For the period 
reviewed, there were on average two older 
adults admitted per day in the region for 
trauma-related injuries. The average annu-
alised incidence of injury events in this age 
group was 585/100,000 population (95% CI 
539–634/100,000) (Table 2).
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Table 2: Average annualised incidence per 100,000 of trauma events in older persons in the Midland region 
2012–2014*¥ (Incidence per 100,000, 95% Confi dence Intervals).

Overall Age groups Frequency
totals

65–69 
years

70–74 
years

75–79 
years

80–84 
years

≥85 years All ages
(≥65 years)

494 
(452–540)

479
(438–523)

538
(494–583)

643
(595–695)

1,069
(1,007–1,135)

585
(539–634)

2,165

Gender

Female 435
(396–478)

463
(423–507)

589
(543–639)

748
(696–804)

1,129
(1,065–1,197)

608
(562–658)

1,216

Male 557
(512–605)

499
(457–545)

481
(440–526)

509
(467–555)

949
(890–1,011)

557
(512–605)

949

Ethnicity

Māori 462
(422–506)

418
(380–460)

475
(434–518)

474
(433–519)

635
(588–687)

460
(420–504)

124

Non-
Māori

497
(455–543)

486
(445–531)

543
(499–591)

631
(584–682)

1,080
(1,018–1,146)

594
(548–644)

2041

Domicileᵻ

Waikato 496
(454–542)

487
(446–532)

452
(412–296)

615
(568–666)

808
(754–866)

537
(493–584)

851

Bay of 
Plenty

520
(477–567)

516
(473–563)

761
(709–817)

954
(895–1,017)

1,911
(1,827–1,999)

789
(735–846)

913

Taranaki 480
(439–525)

439
(400–482)

437
(398–480)

388
(351–429)

613
(566–664)

467
(427–511)

246

Lakes 436
(397–479)

406
(368–448)

358
(323–397)

180
(156–208)

202
(176–232)

358
(323–397)

155

*Census 2013 Population, excludes Tairawhiti DHB.
¥Age and Ethnicity matched.
ᵻPatient District Health Board Domicile Census 2013 Population matched.

Incidence was signifi cantly higher 
in females than males (608/100,000 cf. 
557/100,000 population), and among the 
oldest older adults (85 years and over 
1,069/100,000 population). The incidence 
of older adult injury admissions among 
females increased with age; in contrast, the 
rate among males had a u-shaped distri-
bution (Table 2). Overall, non-Māori had 
signifi cantly higher rates of injury than 
Māori (594/100,000 cf. 460/100,000 popu-
lation). Geographically, overall rates were 
signifi cantly higher in the Bay of Plenty 
region (789/100,000). The majority of older 
adult trauma patients were retired (81%); 
however, 14% were still actively engaged in 
employment. 

The yearly volume of older adult trauma 
patients in this study increased signifi -
cantly from 509/100,000 (n=628) in 2012 to 
648/100,000 (n=800) in 2014 (p=0.014). 

Blunt trauma accounted for 98% of all 
trauma-related admissions and almost all of 
the major trauma cases. 

The majority of injuries were uninten-
tional (99%) (Table 3). Overall, falls were the 
leading cause of injuries (65.3%), and among 
minor trauma admissions (67.9%). Trans-
port-related incidents (road traffi  c crashes, 
pedestrian and pedal cycle incidents) were 
the second leading cause of injury overall 
(16.0%), but were more prominent among 
major trauma events (42.8%). Home was 
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Table 3: Injury circumstances of older adult (≥65 years) trauma patients by minor (ISS≤12) or major 
(≥ISS 13), Midland region, 2012–2014. 

Variable Totals Minor trauma (ISS 0-12) Major trauma (ISS≥13-75)

n=2,278
n (%)

n=2,070
n (%)

n=208
n (%)

Injury intent 

Unintentional 2,254 (99.0%) 2,051 (99.2%) 203 (97.6%)

Intentional 22 (1.0%) 17 (0.8%) 5 (2.4%)

Cause of injury 

Fall 1,487 (65.3%) 1,405 (67.9%) 82 (39.4%)

Transport related* 365 (16.0%) 276 (13.3%) 89 (42.8%)

Machinery 125 (5.5%) 122 (5.9%) 3 (1.4%)

Struck 143 (6.3%) 129 (6.2%) 14 (6.7%)

Burns 19 (0.8%) 19 (0.9%) 0 (0.0%)

Other 139 (6.1%) 119 (5.7%) 20 (9.6%)

Total number of body regions injured (n=3,244)

Head or neck 335 (10.3%) 212 (7.9%) 123 (22.0%)

Face 113 (3.5%) 76 (2.8%) 37 (6.6)

Chest 324 (10.0%) 199 (7.4%) 125 (22.4%)

Abdomen or pelvic contents 116 (3.6%) 62 (2.3%) 54 (9.7%)

Extremities or pelvic girdle 1,420 (43.8%) 1,318 (49.1%) 102 (18.2%)

External 936 (28.9%) 818 (30.5%) 118 (21.1%)

Arrival day of week

Monday to Thursday 1,332 (58.5%) 1,215 (58.7%) 117 (56.3%)

Friday to Sunday 946 (41.5%) 855 (41.3%) 91 (43.8%)

Arrival time of day (n=2,277)**

0600–1759 1,675 (73.6%) 1,525 (73.7%) 150 (72.1%)

1800–0559 602 (26.4%) 544 (26.3%) 58 (27.9%)

Overall length of stay (days)

<10 1,834 (80.5%) 1,690 (81.6%) 144 (69.2%)

10–20 343 (15.1%) 299 (14.4%) 44 (21.2%)

>20 101 (4.4%) 81 (3.9%) 20 (9.6%)

Discharge destination from the last trauma care facility (n=2,277)**

Home 1,454 (63.9%) 1,387 (67.0%) 67 (32.2%)

Rehabilitation 273 (12.0%) 222 (10.7%) 51 (24.5%)

Convalescence or acute 
care facility

380 (16.7%) 332 (16.0%) 48 (23.1%)

Rest home/residential 79 (3.5%) 73 (3.5%) 6 (2.9%)

Morgue 61 (2.7%) 28 (1.4%) 33 (15.9%)

Other 30 (1.3%) 28 (1.4%) 3 (1.4%)

*Motor vehicle and motorcycle crashes, pedestrian and pedal cycle incidents.
**Time of arrival was unavailable for one patient.
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the most common place of injury (56.6%), 
followed by road/street/highway/footpath 
(19.8%). Among minor injury cases, home 
was the most common place of injury (59%), 
and road/street/highway/footpath (42.8%) 
for major injuries. 

Overall, the extremities (including pelvic 
girdle) were the most common areas injured 
(43%) (Table 3). Among the major trauma 
group, the head/neck and chest were the 
most commonly injured body regions (22% 
each region). Overall, external injuries 
accounted for the second highest volume of 
injuries (28%) regardless of ISS, and facial 
injuries the least. Over one-third (37%) 
of patients had injuries in more than one 
body region. Fifty-eight percent of patients 
required surgery, however, overall only 
2.9% required an ICU stay. 

Over the three-year study period a total 
of 61 patients died (case fatality rate=2.7%). 
The population mortality rate per year was 
0.016% (20/123,413). 

The majority of older adult trauma admis-
sions to Midland DHBs occurred during 
autumn (March/April/May). The majority of 
trauma events (58.5%) among older adults 
occurred during the weekdays (Monday 
to Thursday), and this pattern was similar 
regardless of the severity of injury (Table 
3). Around three-quarters (73.5%) of those 
admitted to hospital arrived between the 
hours of 6am and 6pm, irrespective of 
severity.

The majority of patients (97%) did not 
require an ICU admission during their 
hospital stay (Table 3). Among the major 
trauma group, 3.4% of patients required 
an ICU stay of 10 or more days, compared 
to 0.1% of minor trauma patients. Just over 
half (57%) of patients underwent a surgical 
procedure (minor trauma cases 58.3 %, 
major trauma 54.3%). Just over 80% of 
patients had a total hospital stay of less than 
10 days (median 5 days, IQR 2–9 days), 9.6% 
of major trauma patients stayed for 20 days 
or longer compared with only 3.9% of minor 
trauma cases. The majority (63%) of older 
adult trauma admissions were discharged 
home from the acute setting. However, 
only 32% of major trauma patients were 
discharged home, with this group more 
than twice as likely to go to a rehabilitation 
facility compared to those with minor 
injuries (24% vs 10%).

Discussion
This study explored the characteristics 

of older adult trauma events resulting in 
hospital admissions within the Midland 
region of New Zealand. This study has 
revealed the growing incidence and consid-
erable variation in the patterns and volumes 
of injury across the Midland region. Higher 
rates of injury occurred in non-Māori, 
females and older adults (≥85 years). There 
was geographic variation in the incidence of 
older adult injury across the Midland region, 
with the Bay of Plenty region having the 
highest incidence of older adult trauma, and 
also the highest proportion of major trauma. 
Head/neck/thorax injuries predominated 
within the major trauma group. More than 
half (58%) of older adults admitted with 
injuries required a surgical procedure. Of 
those patients admitted, the majority (64%) 
were discharged home and only 12% were 
discharged to a rehabilitation facility. The 
majority of patients (81%) had a hospital 
stay of less than 10 days; however, 15% were 
in hospital for between 10 and 200 days. 

The study fi ndings have confi rmed the 
dominant role falls play as a leading mech-
anism of injury among older adults.6,7,9,22 
Continued evidence-based primary 
prevention efforts are required to reduce 
falls among older adults23,24 From a 
secondary prevention perspective, most 
hospitals have initiated fractured neck of 
femur (NOF) pathways. Research by Kosy 
et al found the introduction of a fast-track 
NOF pathway decreased time to theatre 
and length of hospital stay, improved pain 
management and mobility post-surgery.25 
Published injury-related literature for this 
age group is dominated by the epidemiology 
of falls and their associated contribution 
to morbidity and mortality.3,6–9 Around 
one-third of older adults fall annually; this 
increases to over 50% by 80 years of age.26 
New Zealand’s national injury compensation 
agency (the Accident Compensation Corpo-
ration [ACC]) estimates half of all claims for 
people aged over 65 years are as a result of 
falls that account for 75% of hospital admis-
sions in this age group.26

Road traffi  c crashes were the second 
leading cause of major trauma among older 
adults in this study. This is consistent with 
previous published research from Sharma 
et al9 The New Zealand Transport Agency 
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(NZTA) has a series of workshops under 
the ‘Staying Safe’ initiative that have been 
designed to maintain older adult driving 
safety.27 The workshops provide a compre-
hensive guide to the older adults own safety 
when driving, through a series of modules 
designed to increase awareness of the 
effects of ageing and driving and self-as-
sessment of driving skills. Programmes 
designed to maintain safety in older adult 
driving such as those provided by NZTA 
could be promoted.

Injuries to the chest, closely followed by 
head/neck regions were the most frequently 
injured among major trauma patients in this 
study, which refl ected fi ndings from other 
published studies.9,24 Similar to Aitken and 
Burmeister et al, this study found that home 
was the most common discharge destination 
of older adults with an ISS <15.16 

Across the three-year period, for those 
aged less than 65 years there were a total 
of 13,403 events and 43 patients died (case 
fatality rate 0.3%). For those aged over 64 
years, the case fatality rate was 2.7%, and of 
those who died, 56% were aged 80+ years. 
The mortality rate in the present study for 
older adults was more than eight  times the 
mortality rate for those aged under 65 years 
captured by the Midland Registry for the 
same the period (2.7% cf. 0.32%). A range 
of factors have been identifi ed that may in 
part explain the higher mortality rate from 
trauma among older adults, including high 
injury severity scores, high Abbreviated 
Injury Scale scores, low Glasgow Coma 
Scale scores, comorbidities, haemodynamic 
compromise and diminished ability for 
systemic compensation.3,6–8 

Limitations
The strengths of this study are the use of 

prospectively-collected data from a popu-
lation-based trauma registry that records 
patients of all injury severities from a 
population that is broadly representative of 
the New Zealand public, 15 therefore making 
the fi ndings more widely translatable. The 
study fi ndings need to be considered in light 

of some limitations. The study is inclusive 
of those patient admissions included in 
the MTS registry and therefore may not be 
representative of all older adult trauma 
events that result in admission to hospital. 
The presence or absence of comorbidities, 
or other risk factors such as haemody-
namic status or Glasgow Coma Scale, that 
are known to contribute to injury-related 
morbidity and mortality in older adults3,6–8 
were not included in these analyses. The 
current study did not examine the role 
comorbidities may play on recovery from 
injury. A study by Freedman et al found that 
early referral to an inpatient geriatrician 
team for complex comorbidity management 
within and a model of shared care with the 
trauma team, led to a reduction in times 
to surgery, shorter lengths of stay, fewer 
complications such as thromboembolism, 
delirium, cardiac and infection.10

Conclusion
This study has revealed the patterns of 

injury and the changing epidemiology of 
both major and minor trauma in older 
persons in the Midland region in New 
Zealand. Trauma volumes are increasing 
and By 2061, the numbers of people aged 
over 65 years residing in New Zealand 
is projected to increase by 25% (totalling 
approximately 1.5 million persons).1 The 
study has also shown high rates of injury 
occurring in non-Māori, females and older 
adults (≥85 years), and revealed the consid-
erable geographic variation in patient types 
and volumes between health districts; 
the fi rst study of its kind to do so in New 
Zealand. This variation indicates that health 
services should remain cognisant of the 
variations in demographic profi les, ethnic-
ities and behaviours that are characteristic 
of individual districts.

This information can be used to build 
better prevention, treatment and rehabili-
tation services as lifestyles and expectations 
change and the impact of this high-risk 
group on health services and the community 
in New Zealand changes and grows. 

ARTICLE



52 NZMJ 6 October 2017, Vol 130 No 1463
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

1. Statistics New Zealand. 
The impact of structural 
population change (Struc-
tural change and the 65+ 
population articles). 2009. 
Wellington, New Zealand. 
Available from: http://www.
stats.govt.nz/searchresults.
aspx?q=the%20impact%20
of%20structural%20
population%20change 
Accessed 28 February 2017.

2. Statistics New Zealand. 
Interactive population 
pyramid for New Zealand. 
Wellington, New Zealand. 
2013. Available from: 
http://www.stats.govt.nz/
tools_and_services/inter-
active-pop-pyramid.aspx 
Accessed 28 February 2017.

3. O’Neill S, Brady R, Kerssens 
J, et al. Mortality associated 
with traumatic injuries in 
the elderly: A population 
based study. Arch Gerontol 
Geriatr 2012; 554:e426–30.

4. Richmond TS, Kauder D, 
Strumpf N, et al. Charac-
teristics and outcomes of 
serious traumatic injury in 
older adults. J Am Geriatr 
Soc 2002; 50:215–22.

5. Soles G, Tornetta P. 
Multiple trauma in the 
elderly: New management 
perspectives. J Orthop 
Trauma 2011; 25:S61–S65.

6. Chiang WK, Huang ST, 
Chang WH, et al. Mortal-
ity Factors Regarding the 
Injury Severity Score in 
Elderly Trauma Patients. 
Int J Gerontol 2012; 6:192–5.

7. Kuhne C, Ruchholtz S, 
Kaiser G. Mortality in 
severely injured elderly 
trauma patients-When 
does age become a risk 
factor? World J Surg 
2005; 29:1476–82.

8. Chang W, Tsai S, Su Y, et al. 
Trauma mortality factors 
in the elderly population. 
Int J Gerontol 2008; 2(1).

9. Sharma O, Oswanski M, 
Sharma V, et al. An apprais-
al of trauma in the elderly. 
Am Surg 2007; 73:354–8.

10. Freedman V, Martin L, 
Schoeni R. Recent trends 
in disability and function-
ing among older adults 
in the United States: A 
systematic review. JAMA 
2012; 24:3137–242.

11. Craig C, Russell S, Cameron 
C, et al. Twenty year 
trends in physical activity 
among Canadian adults. 
Can J Public Health 
2004; 95:59–63.

12. Binder S. Injuries among 
older adults: The challenge 
of optimizing safety and 
minimizing unintended 
consequences. Inj Prev 
2002; 8(iv):v2–iv4.

13. Sarkar S. Major trauma 
in the elderly. J Trauma 
2009; 11:157–61.

14. Nwomeh B, Lowell W, 
Kable R, et al. History and 
development of trauma 
registry: lessons from 
developed to develop-
ing countries. World J 
Emerg Surg 2006; 1:32.

15. Midland Regional 
Trauma System. Annual 
Report 2013–2014. 
Waikato: Waikato District 
Health Board, 2014.

16. Aitken L, Burmeister E, 
Lang J, et al. Characteristics 
and outcomes of injured 
older adults after hospital 
admission. J Am Geriatr 
Soc 2010; 58(3):442–9.

Competing interests:
Nil.

Acknowledgements:
The authors would like to thank the Midland Trauma Service hub and clinical staff, the 

Bay of Plenty District Health Board and the University of Auckland Faculty Research 
Development Grant for funding part of the data analysis support for this project.

Author information:
Katrina O’Leary, Trauma, Bay Of Plenty DHB, Tauranga; 

Bridget Kool, Section of Epidemiology and Biostatistics, University of Auckland, Auckland; 
Grant Christey, Trauma, Waikato Hospital, Hamilton.

Corresponding author: 
Grant Christey, Director Midland Trauma System, Waikato DHB.

grant.christey@waikatodhb.health.nz
URL:

http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2017/vol-130-no-1463-
6-october-2017/7380

REFERENCES:

ARTICLE



53 NZMJ 6 October 2017, Vol 130 No 1463
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

17. Atkinson J, Salmond C, 
Crampton P. NZDep2013 
Inex of Deprivation. 
Wellington: Department 
of Public Health, Univer-
sity of Otago, 2014.

18. Statistics New Zealand 
(2013). 2013 Census 
QuickStats about Māori. 
Available from www.
stats.govt.nz. Accessed 
21 July 2017.

19. Association for the 
Advancement of Auto-
motive Medicine. The 
Abbreviated Injury Scale. 
Des Plaines: AAAM, 1990. 

20. Baker S, O’Neill B, Haddon 
W, et al. The injury 
severity score: A method 
for describing patients with 
multiple injuries and evalu-
ating emergency care. J 
Trauma 1974; 14(3):187–96.

21. National Centre for 
Classifi cation in Health. 
The International 
Statistical Classifi cation 
of Diseases and Related 

Health Problems, Tenth 
Revision, Australian Modi-
fi cation (ICD-10-AM)- 6th 
edition. Sydney: National 
Centre for Classifi cation 
in Health, 2006.

22. Schönenberger A, Billeter 
A, Seifert B, et al. Oppor-
tunities for improved 
trauma care of the elderly 
- a single center analysis 
of 2090 severely injured 
patients. Arch Gerontol 
Geriatr 2012; 55:660–6.

23. Chang J, Morton S, Ruben-
stein L, et al. Interventions 
for the prevention of falls 
in older adults: systematic 
review and meta-analysis 
of randomised clinical 
trials. BMJ 2004; 328:1–7.

24. Gillespie LD, Gillespie 
WJ, Robertson MC, et 
al. Interventions for 
preventing falls in elderly 
people. Cochrane Data-
base Syst Rev. 2005(4).

25. Kosy J, Blackshaw R, Swart 
M, et al. Fractured neck 

of femur patient care 
improved by simulated 
fast-track system. J Orthop 
Trauma 2013; 14(3):165–70. 

26. Accident Compensation 
Corporation. Preventing 
falls-information for older 
people. 2014. Wellington, 
New Zealand. Available 
from: http://www.acc.
co.nz/preventing-injuries/
at-home/older-people/
information-for-health-pro-
fessionals/PI00044 
Accessed 28 February 2017.

27. New Zealand Transport 
Agency. Staying Safe-Guide-
lines for organisations 
developing a refresher 
workshop for senior 
road users. Available at 
http://www.nzta.govt.
nz/safety/driving-safely/
senior-drivers/stay-
ing-safe-a-refresher-workshop/
staying-safe-workshops-in-
formation-for-organi-
sations-and-facilitators/ 
Accessed 20 February 2017. 

ARTICLE


