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abstract
aim: This study examines the relative prevalence of pre-existing comorbidities and their relationship with key in-hospital complications 
across all injury severities of a trauma patient cohort in New Zealand.
methods: A retrospective review of data from the Te Manawa Taki (TMT) trauma registry linked to the National Minimum Dataset in 
New Zealand was conducted. The linked data include patients of all injury severities over 10 years, from 1 January 2014 to 31 December  
2023, and pre-existing comorbidities and complications associated with admission events across facilities. Comorbidities and  
complications were defined using the Australia and New Zealand Trauma Registry classification. 
results: Between 2014 and 2023, 13% of trauma admissions in the TMT Region involved patients with pre-existing comorbidities, 
with a mean Charlson Comorbidity Index (CCI) of 4.7 (SD=2.4). Incidence rate ratios (IRRs) show that patients of non-Māori ethnicities 
(1.4), females (1.8) and those aged 65 and over (4.8) are more likely (p<0.001) to have a comorbidity. Diabetes is the most common pre- 
existing comorbidity, followed by chronic pulmonary diseases and cerebrovascular diseases. Findings demonstrate that individuals  
aged 65 and over with comorbidities face a 2.2 times higher risk of in-hospital complications (p<0.001). Regression analysis indicates  
that having multiple comorbidities, reflected by higher CCI scores, increases the likelihood of complications in trauma patients 
(F[428]=0.22, p<0.001). 
conclusion: From a clinical and systems perspective, these findings suggest that early incorporation of comorbidity assessment in 
trauma pathways is essential and should be applied across the full spectrum of injury severities. 

Traumatic injury remains a major contributor  
to morbidity and mortality around the world.1  
In New Zealand, trauma continues to pose a 

heavy burden on health services and communities,  
particularly as demographic ageing and rising 
chronic-disease prevalence intersect with injury 
risk.2 The Te Manawa Taki (TMT) regional trauma 
registry,3 which covers a regional population of a 
million people, has recently published a 10‑year 
descriptive analysis (2013–2022) of trauma admis-
sions in its catchment, noting that 92% of admissions  
were low severity and that the proportion of higher- 
severity trauma increased over the period.4 This 
evolving case mix highlights the importance of 
understanding not only injury patterns but also how 
patient factors, such as comorbidities, influence in- 
hospital courses and outcomes.

Comorbid conditions are increasingly rec-
ognised as crucial modifiers of trauma outcomes. 
The recent scoping review by Glynn et al.5 empha-
sised that major-trauma patients with pre-existing  
comorbidities consistently face complications, 
longer stays and higher mortality. Globally, studies  
have linked chronic diseases such as diabetes, 

chronic kidney disease, cardiovascular disease 
and chronic pulmonary disease to elevated risks of 
acute complications, including sepsis, acute kidney 
injury (AKI) and hospital-acquired pneumonia.6,7  
Moreover, registry-based prediction work has 
begun to integrate comorbidity metrics to improve 
the risk adjustments that reflect a broader trend 
in trauma quality and safety—acknowledging  
that “host factors” such as pre-existing conditions 
are important in determining outcomes. Still, that 
evidence remains patchy, especially for their role in 
in-hospital complications, including patients with 
low-severity injuries, who make up approximately  
90% of all trauma admissions.4

A recent publication,8 drawing on the TMT trauma  
registry of patients with all injury severities, found 
that the incidence of in-hospital complications 
can be meaningfully described for the TMT Region 
and are also generalisable New Zealand–wide, 
underscoring the feasibility and relevance of the 
approach. The TMT Region’s population is broadly 
representative of New Zealand as a whole9,10—
with a population of approximately 1 million, 
representing 20% of the New Zealand population— 
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and displays demographic characteristics reflective  
of the country for median age (35 vs 38 years) and 
sex (48 vs 50% male),11 but a higher proportion  
of Māori (26.5 vs 17.1%).12 That work motivates  
further enquiry into which comorbidities are 
most strongly associated with key complications 
among trauma patients, not only in major injuries 
but in all injury severities.

Accordingly, this study aims to extend the current  
evidence by examining the relative prevalence of 
pre-existing comorbidities and their association with  
key in-hospital complications in all trauma patients  
recorded in the TMT trauma registry between 
2014 and 2023. The study includes all ages, sexes, 
ethnicities and injury severities to capture the full 
spectrum of risk, with the expectation of providing  
evidence on the most significant comorbidities 
associated with complications in trauma patients 
during their journey in the hospital. The findings  
will support future work to develop risk stratifi-
cation models for clinical use, helping clinicians  
anticipate and mitigate preventable complications.

Methods
A retrospective review of data from the TMT 

trauma registry was conducted. The data include 
patients of all injury severities, ages, sexes and 
ethnicities admitted to any TMT hospital over 10 
years from 1 January 2014 to 31 December 2023. 

All trauma patient admission records entered 
into the TMT trauma registry include a patient’s 
unique identifier, or National Health Index (NHI) 
number, as well as facility-specific arrival and  
discharge dates per admission. Data were 
extracted from the TMT trauma registry using 
DI Writer/CollectorTM.13 Consistent with trauma  
registries internationally, patients were excluded 
if they sustained periprosthetic or insufficiency 
fractures; exertional injuries; hanging, drowning  
or asphyxiation without evidence of external force; 
poisoning; ingestion of a foreign body; injury as a 
direct result of pre-existing medical conditions or 
late effects of injury; or the injury occurred more 
than 7 days before admission.14,15 Demographic 
and injury-event information for the trauma  
registry was gathered from prehospital records, 
hospital systems and, when necessary, directly 
from patients. The Injury Severity Score (ISS) 
is calculated from the sum of the squares of the 
highest Abbreviated Injury Scale (AIS) grade 
score in each of the three most severely injured 
body regions, producing scores ranging from one 
to a maximum of 75. An ISS of 75 is considered 

to have the worst prognosis.16 The TMT trauma 
registry employs AIS version 2008. In this study, 
high severity or major trauma were defined as 
any patient with an ISS of >12, or who died in the  
hospital, including the emergency department; low 
severity or non-major trauma were defined as any 
patient with an ISS less than or equal to 12.17

The New Zealand National Minimum Dataset 
(NMDS)18 is a national collection of public and 
private hospital admission and discharge infor-
mation. Both individual patient-level information 
and facility-specific admission information are 
collected and stored in the NMDS. All patient-level 
records include a NHI number, in common with the 
TMT trauma registry, and any clinical diagnoses  
information recorded in the NMDS is also specific 
to a named hospital admission.3 This allows any 
pre-existing comorbidities of the patient at the time 
of admission and hospital-acquired-complications  
diagnoses coding to be linked to a specific facility 
and admission-date range for any given patient. 
For this study, a subset of the NMDS containing 
all diagnoses for the hospital episodes in the TMT 
region was obtained from Data Services, Ministry 
of Health – Manatū Hauora, National Collections, 
NMDS (hospital events), allowing a complete  
mapping of TMT trauma registry records with 
NMDS data and classifying pre-existing comorbidi-
ties and complications. 

The NMDS records were subsequently merged 
with trauma patient admission data from the TMT 
trauma registry across multiple fields, including the  
patient’s unique NHI identifier, facility name, hos-
pital admission date-time, trauma event admission 
date-time, pre-existing comorbidities based on the 
comorbidity onset date–field and complication 
episode date–field elements. All patients were 
de-identified before analysis. International Clas-
sification of Diseases (Tenth Revision, Australian  
Modification; ICD-10-AM) entries, reflected in both 
the NMDS dataset provided and those initially 
entered by hospital-based clinical coders, were 
used to confirm the accuracy of dataset merging. 
A select subset of ICD-10-AM codes and groupings,  
provided by the Australia and New Zealand  
Trauma Registry (ANZTR), was used for classifying  
comorbidities and complications (see Appendix 
Table 1 and Appendix Table 2)19 and pre-existing  
comorbidities at the time of first presentation 
to a TMT hospital with injury for trauma care. 
Additionally, the classification used in the Charl-
son Comorbidity Index (CCI) was applied to the 
comorbidity data to produce 17 categories.20 The 
CCI score was calculated by applying weights 
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to each comorbidity category with hierarchy  
conditions and age-weights (see Appendix Table 3 
for more details on the weight scores applied).21–23

Variables examined include patient-demo-
graphic characteristics; age, grouped into life 
stages of 0–14, 15–64 and 65 years and older; sex, 
classified into female and male; and ethnicity, 
classified into Māori and non-Māori. To verify  
differences between in-hospital comorbidities and  
categorical variables such as sex and ethnicity a 
Chi-squared test was used, and the Student’s t-Test 
was used for continuous variables such as age and 
CCI. Prevalence and incidence rate ratios (IRRs) 
corrected for demographic characteristics such as 
ethnicity, sex and age group were used to produce  
adjusted rate ratios (aRRs). The aRR were calculated  
with a negative log-binomial regression24 using 10- 
year mean events in the TMT trauma cohort as  
offset. To examine the association between the  
comorbidity categories and complications, correla-
tion statistics were produced using a generalised  
linear model of logistic regression.25 In all tests, the 
significance level was set at p<0.05. All statistical  
analyses were performed using RStudio version 
2025.05.1,26 using packages tidyverse27 and epitools28  
with corrplot29 for plotting the correlogram.

As administrative de-identified data were used, 
ethical approval was deemed out of scope by the 
New Zealand Health and Disability Ethics Commit-
tee, and research approval was provided under 
the locality authorisation process at Health New 
Zealand – Te Whatu Ora Waikato (RD024081).

Results
Over the period 2014–2023, there were a total 

of 56,113 trauma events and 7,818 cases with 
a pre-existing comorbidity, accounting for an  
average of 13.9% of all trauma admissions in the 
TMT Region over this period. 

Among those who were injured, significant  
differences were observed with respect to the 
presence of pre-existing comorbidities across 
injury severity and demographic groups (Table 
1). As more than 90% of the injuries were non- 
major, this is reflected in the sub-group with any 
comorbidities. However, pre-existing comorbidi-
ties were more common among those with major 
injuries than non-major injuries. Specifically, 791 
of 4,405 major-injury patients (18.0%) had pre- 
existing comorbidities compared with 7,027 of 
51,708 non-major-injury patients (13.6%). Pre- 

Table 1: Demographic characteristics and injury severity of trauma admissions by comorbidity status, in the Te Manawa 
Taki (TMT) Region over the period 2014–2023, by counts.

No comorbidity Any comorbidity Total Test statistic

Injury severity, n (column %)

Major 3,614 (7.5) 791 (10.1) 4,405 (7.9)
Χ2=64.6, p<0.001

Non-major 44,681 (92.5) 7,027 (89.9) 51,708 (92.1)

Ethnicity, n (column %)

Māori 15,540 (32.2) 1,908 (24.4) 17,448 (31.1)
Χ2=189.7, p<0.001

Non-Māori 32,755 (67.8) 5,910 (75.6) 38,665 (68.9)

Sex, n (column %)

Female 17,073 (35.4) 4,117 (52.7) 21,190 (37.8)
Χ2=857.8, p<0.001

Male 31,222 (64.6) 3,701 (47.3) 34,923 (62.2)

Age group, n (column %)

0–14 11,438 (23.7) 287 (3.7) 11,725 (20.9)

Χ2=9,158.9, p<0.00115–64 30,309 (62.8) 2,882 (36.9) 33,191 (59.2)

65+ 6,548 (13.6) 4,649 (59.5) 11,197 (20.0)

Total, n (%) 48,295 (100) 7,818 (100) 56,113 (100)  

X2 = Chi-squared.
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existing comorbidities were more prevalent 
among non-Māori. Specifically, 5,910 of 38,665 
non-Māori (15.3%) had at least one comorbidity 
compared with 1,908 of 17,448 Māori (10.9%). 
Among those with any comorbidities, 75.6% 
were non-Māori and 24.4% were Māori. There 
were more females with a pre-existing comor-
bidity (4,117 out of 17,448 [19.4%] of the injured 
females and 52.7% of those with any comorbidity)  
compared with males (5,910 out of 38,665 [10.6%] 
of the injured males and 47.3% of those with any 
comorbidity). Most trauma admissions involving 
comorbidities occurred in the older age group, 
65+ years (59.5% of those with a pre-existing 
comorbidity), and 4,649 out of 11,197 accounted 
for 41.5% of the age group 65+. 

Among individuals with pre-existing comorbid-
ities, the mean of CCI was 4.7 (SD=2.4). The mean 
CCI was higher among non-Māori compared with 
Māori (5.1 [SD=2.3] versus 3.5 [SD=2.4], p<0.001), 
and among females compared with males (5.0 
[SD=2.3] versus 4.4 [SD=2.5], p<0.001). Mean 
CCI increased with age, with the highest scores 
observed in those aged 65+ years (5.9 [SD=1.9]), 
followed by 2.8 (SD=1.7) for those aged 15–64 
and 1.2 (SD=0.6) and lowest for 0–14 year olds 
(F=2,687, p<0.001).

The incidence of pre-existing comorbidities  
in injured patients (median age of 35 years [IQR 
17–59]) has steadily increased since 2014 (Figure  
1). Similarly, the incidence of complications among 

trauma admissions has gradually increased over 
this period. 

The aRR show that patients of non-Māori  
ethnicities, females and those 65 years and older 
are at higher risk (p<0.001) of having a comorbidity  
and a complication during their admission (Table 
2). For those injured patients with pre-existing 
comorbidities, people 65 years and above have a 
higher risk of complications.

Among the sub-group with any comorbidities,  
diabetes (including type 1 and 2) is the most  
commonly observed (27.4% without or with com-
plications), followed by cerebrovascular diseases 
(12.5%) and chronic pulmonary diseases (12.4%) 
(Table 3). The distribution of specific comorbidity 
conditions among major-injury and non-major- 
injury severities were not significantly different 
for most conditions. Significant differences were 
seen only in diabetes with chronic complications 
(p<0.05) and chronic pulmonary diseases (p<0.01), 
with a higher proportion among the non-major- 
injury group.

Several comorbidities show significant correla-
tions with in-hospital complications in trauma 
patients (Figure 2). Diabetes, with or without 
chronic complications, is associated with AKI 
(p<0.05). Diabetes with chronic complications, 
however, is linked to other complications such 
as cardiac arrest, catheter-associated urinary 
tract infection (UTI), central line–associated  
bloodstream infections, coagulopathy and surgical- 

Figure 1: Incidence of pre-existing comorbidities and complications among trauma admissions in the Te Manawa Taki 
(TMT) Region, 2014–2023. 
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site infections (p<0.05). 
Cerebrovascular disease is associated with  

several complications, including AKI, catheter-as-
sociated UTI, coagulopathy and post-haemorrhagic  
anaemia (p<0.05). Chronic pulmonary diseases 
are linked to acute respiratory distress syndrome 
and central line–associated bloodstream infections 
(p<0.05). Chronic kidney disease is associated with 
various in-hospital complications, such as AKI, 
catheter-associated UTI, central line–associated  
bloodstream infections, coagulopathy, sepsis, 
pneumonia and flap/graft failure (p<0.05). Sim-
ilarly, peripheral vascular disease is associated  
with several complications, including AKI,  
central line–associated bloodstream infections, 
coagulopathy, pneumonia and graft failure 
(p<0.05). The generalised linear model statistics 
with a log link function indicate a significant  
relationship between age-weighted CCI score and 
the occurrence of complications (F[428]=0.22, 
p<0.001). 

Discussion
This study profiles comorbidities in trauma 

admissions from a population of approximately 1 
million people in New Zealand. The pre-existing  
morbidity patterns of injured patients reflect 
broader morbidity and public health trends in 
New Zealand, with diabetes, chronic pulmonary  

disease and cerebrovascular disease being the 
most common pre-existing conditions.30 This 
pattern aligns with national and international 
evidence. The age-standardised prevalence of  
diabetes rose from 36.6 per 1,000 in 2013 to 47.0 
per 1,000 in 2024.31 Further projections suggest 
that the number of people living with diabetes in 
New Zealand will nearly double by 2044.32 These 
findings help to explain why “diabetes without  
chronic complications” often appears as the leading  
comorbidity in injury populations.5 

The demographic variations observed, such 
as higher rates of comorbidities among older age 
groups and females, reflect known health inequi-
ties. Age-group patterns in this study align with 
New Zealand health statistics: in children (0–14 
years), chronic pulmonary disease predominantly  
influences morbidity; among older adults (65+), 
both cerebrovascular disease and malignancies  
are leading causes of morbidity, consistent with 
international literature.33–35 However, the differ-
ences by ethnicity in the trauma cohort are not 
consistent with existing studies and need further  
exploration. In their “inequity of morbidity” study, 
Gurney et al.36 showed that Māori and Pacific  
peoples carry a disproportionately high burden  
of many common chronic diseases, often at 
younger ages, compared with non-Māori/non- 
Pacific groups. 

This study reinforces and expands on growing 

Table 2: Adjusted rate ratio (aRR) of comorbidities and complications among trauma admissions in the Te Manawa Taki 
(TMT) Region, 2014–2023.

Comorbidity Complications
Complications and 
comorbidity

Prevalence aRR Incidence aRR Incidence aRR

Ethnicity

Māori 109.5 reference 42.4 reference 146.6 reference

Non-Māori 152.8 1.4 (p<0.001) 68.3 1.6 (p<0.001) 218.3 1.5 (p>0.05)

Sex

Male 106 reference 49.3 reference 186.5 reference

Female 194 1.8 (p<0.001) 78.8 1.6 (p<0.001) 211.7 1.1 (p>0.05)

Life stage

0–14 years 24.7 0.3 (p<0.001) 7.7 0.2 (p<0.001) 3.4 0 (p<0.001)

15–64 years 86.8 reference 40.4 reference 121.5 reference

65+ years 415.2 4.8 (p<0.001) 175 4.3 (p<0.001) 262.4 2.2 (p<0.001)
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Table 3: Comorbidities by injury severity among trauma admissions in the Te Manawa Taki (TMT) Region over the 
period 2014–2023. 

Pre-existing 
condition 

Injury severity, n (column %)
Total Statistic

Major Non-major 

AIDS/HIV 0 (0) 3 (0) 3 (0) Χ2=0.4, p>0.05

Any malignancy, 
including lymphoma 
and leukaemia

153 (9.8) 1,038 (8.9) 1,191 (9.0) Χ2=2.3, p>0.05

Cerebrovascular 
disease

202 (12.9) 1,440 (12.4) 1,642 (12.5) Χ2=1.2, p>0.05

Chronic pulmonary 
disease

142 (9.1) 1,498 (12.9) 1,640 (12.4) Χ2=17.0, p<0.01

Congestive heart 
failure

143 (9.2) 1,046 (9.0) 1,189 (9.0) Χ2=0.3, p>0.05

Dementia 75 (4.8) 490 (4.2) 565 (4.3) Χ2=1.8, p>0.05

Diabetes 
with chronic 
complications

205 (13.1) 1,331 (11.5) 1,536 (11.7) Χ2=6.1, p<0.05

Diabetes with-
out chronic 
complications

252 (16.1) 1,814 (15.6) 2,066 (15.7) Χ2=1.2, p>0.05

Mild liver disease 69 (4.4) 491 (4.2) 560 (4.2) Χ2=0.4, p>0.05

Moderate or severe 
liver disease

13 (0.8) 90 (0.8) 103 (0.8) Χ2=0.1, p>0.05

Myocardial infarction 98 (6.3) 725 (6.2) 823 (6.2) Χ2=0.1, p>0.05

Peptic ulcer disease 33 (2.1) 271 (2.3) 304 (2.3) Χ2=0.1, p>0.05

Peripheral vascular 
disease

68 (4.4) 436 (3.8) 504 (3.8) Χ2=2.0, p>0.05

Renal disease 90 (5.8) 788 (6.8) 878 (6.7) Χ2=1.6, p>0.05

Rheumatic disease 18 (1.2) 156 (1.3) 174 (1.3) Χ2=0.3, p>0.05

Total 1,561 (100) 11,617 (100) 13,178 (100)  

Note: n presented is the count of the specific comorbidity.
X2 = Chi-squared.
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national and international evidence that some of 
the pre-existing comorbidities are strong predictors  
of in-hospital complications in trauma patients. 
Within the TMT cohort from 2014 to 2023, patients 
with pre-existing comorbidities at admission had 
markedly higher risks of complications such as 
AKI, catheter-associated UTI and pneumonia, 
compared with those without comorbidities, 
consistent with prior New Zealand and global 
evidence.5,8 Complications such as AKI, coagu-
lopathy, pneumonia and central line–associated 
bloodstream infections are notably linked with 
several comorbidities. In addition to diabetes, 
chronic pulmonary diseases and cerebrovascular  
diseases, chronic kidney disease and peripheral  
vascular diseases are also associated with  
complications. Because we included the entire 
trauma population across all severities and ages, 
our findings emphasise that the influence of 

comorbidity is not limited to major-trauma cases 
but extends across the full spectrum of injury. The 
presence of multiple comorbidities, indicated by 
a higher CCI score, correlates with an increased 
likelihood of several complications in trauma 
patients. 

Importantly, our results dovetail with recent 
region-specific work: the analysis of TMT in-hos-
pital complications8 indicates that complication 
incidence is measurable at scale in New Zealand 
trauma cohorts. This study further showcases the 
possibilities for other regions of New Zealand to 
integrate their trauma data with other hospital 
data systems to identify risk predictors for trauma  
patients. By linking specific comorbidities (e.g.,  
diabetes, chronic pulmonary disease, cerebrovas-
cular disease, renal disease) to discrete complication  
types (such as central line–associated bloodstream 
infections, coagulopathy, sepsis, pneumonia, AKI), 

Figure 2: Correlogram of comorbidities and complications in trauma admissions in the Te Manawa Taki (TMT) Region 
over the period 2014–2023. 
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the regional evidence base can move beyond 
simple comorbidity counts toward complication- 
specific risk profiling. However, future studies are  
needed to achieve this, as this study has limitations.  
This study did not examine the mediating and 
moderating role of age in comorbidities and  
duration of the pre-existing comorbidity, which 
could have affected the findings on ethnicity and 
needs further study. Further, the study used ICD-10 
coding to classify complications, which is done post- 
discharge and limits its applicability in a clinical 
setting. Further examination of complications 
using clinical and biochemical variables is needed 
to enable risk profiling of trauma patients.

From a clinical and systems perspective, 
these findings suggest that early incorporation 
of comorbidity assessment in trauma pathways 
is essential, as is early referral to appropriate  
speciality services in trauma centres. Deploying 
comorbidity and frailty indices at admission, com-
bined with injury severity and demographic data, 
can enhance the precision of risk stratification.37,38 
Given the integrated registry infrastructure in the 
TMT Region and the work being done towards 
digitising the trauma registry data collection, it 

is feasible to embed predictive models and real-
time decision support into existing workflows. 
Doing so will link the registry to clinical decision 
support systems, allowing clinicians to flag high-
risk patients immediately, allocate preventive 
resources (e.g., renal protective strategies, early 
catheter removal, antimicrobial prophylaxis) and 
monitor performance against complication rates 
over time. 

Conclusion
By integrating newer evidence, including 

regional registry-based complication analyses and  
international scoping reviews, this study both  
confirms known associations and advances locally 
calibrated risk insight for the New Zealand trauma 
system. The next steps should include validating 
model performance, assessing prospective imple-
mentation and iteratively refining algorithms with 
incoming registry data. Over time, embedding  
this predictive capacity into the trauma care  
pathway may reduce preventable complication 
burden and improve patient outcomes.
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Appendix

Appendix Table 1: International Statistical Classification of Diseases and Related Health Problems (Tenth Revision,  
Australian Modification; ICD-10-AM) codes in trauma data for comorbidities in this study. 

Comorbidity ICD-10-AM codes

AIDS/HIV B20.x

Any malignancy, including lymphoma and 
leukaemia, except malignant neoplasm of 
the skin

C0x.x, C1x.x, C2x.x, C30.x, C31.x, C32.x, C33.x, C34.x, C37.x, C38.x, C39.x, 
C40.x, C41.x, C43.x, C45.x, C46.x, C47.x, C48.x, C49.x, C50, C51.x, C52.x, 
C53.x, C54.x, C55.x, C56.x, C57.x, C58.x, C60.x, C61.x, C62.x, C63.x, C76.x, 
C80.x, C81.x, C82.x, C83.x, C84.x, C85.x, C88.x, C9x.x

Cerebrovascular disease
G45.x, G46.x, H34.0x, H34.1x, H34.2x, I60.x, I61.x, I62.x, I63.x, I64.x, I65.x, 
I66.x, I67.x, I68.x

Chronic pulmonary disease
J40.x, J41.x, J42.x, J43.x, J44.x, J45.x, J46.x, J47.x, J61.x, J62.x, J63.x, 
J64.x, J65.x, J66.x, J67.x, J68.4, J70.1, J70.3

Congestive heart failure
I11.0, I13.0, I13.2, I25.5, I42.0, I42.5, I42.6, I42.7, I42.8, I4.29, I4.3x, I50.x, 
P29.0

Dementia
F01.x, F02.x, F03.x, F04.x, F05.x, F.06.1, F06.8, G13.2, G.13.8, G30.x, 
G31.0x, G31.1, G31.2, G91.4, G94.x, R41.81, R54,

Diabetes with chronic complications
E08.2, E08.3, E08.4, E08.5, E09.2, E09.3, E09.4, E09.5, E10.2, E10.3, E10.4, 
E10.5, E11.2, E11.3, E11.4, E11.5, E13.2, E13.3, E13.4, E13.5,

Diabetes without chronic complications
E08.0x, E08.1x, E08.6x, E08.8x, E08.9x, E09.0x, E09.1x, E09.6x, E09.8x, 
E09.9x, E10.0x, E10.1x, E10.6x, E10.8x, E10.9x, E11.0x, E11.1x, E11.6x, 
E11.8x, E11.9x,E13.0x, E13.1x, E13.6x, E13.8x, E13.9x

Hemiplegia or paraplegia G04.1, G11.4, G80.0, G80.1, G81.x, G82.x, G83.x

Metastatic solid tumour C77.x, C78.x, C79.x, C80.0, C80.2, C80.9

Mild liver disease
B18.x, K70.0, K70.1, K70.2, K70.3, K70.9, K71.3, K71.4, K71.5, K71.7, K73.x, 
K74.x, K76.0, K76.2, K76,3, K76.4, K76.8, K76.9, Z94.4

Moderate or severe liver disease I85.0x, I86.4, K70.4x, K71.1x, K72.1x, K72.9x, K76.5,K76.6, K76.7

Myocardial infarction I21.x, I22.x0, I252

Peptic ulcer disease K25.x, K26.x, K27.x, K28.x

Peripheral vascular disease
I70.x, I71.x, I73.1, I73.8, I73.9, I77.1, I79.0, I79.1, I79.8, K55.1, K55.8, K55.9, 
Z95.8, Z95.9

Renal disease
I12.0, I12.9, I13.0, I13.10, I13.11, I13.2, N03.x, N05.x, N18.1, N18.2, N18.3, 
N18.4, N18.5,N18.6, N18.9, N19.x, N25.0, Z49.x, Z94.0, Z99.2

Rheumatic disease M05.x, M06.x, M31.5, M32.x, M33.x, M34.x, M35.1, M35.3, M36.0, 

Comorbidities are classified based on: Australia New Zealand Trauma Registry. Bi-National Trauma Minimum Dataset (BNTMDS)  
Australia and New Zealand: Core Data Items Data Dictionary (Version 2.1) [Internet]. Melbourne, Australia: 2024 Aug [cited 2025 Sep 18]. 
Available from: https://static1.squarespace.com/static/5b761ed3f93fd491065f7839/t/6785f09115c4bc0625a32e29/1736831130179/
ANZTR_BNTMDS_Data+Dictionary_V2.1_FINAL.pdf  
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Appendix Table 2: International Statistical Classification of Diseases and Related Health Problems (Tenth Revision,  
Australian Modification; ICD-10-AM)  codes in trauma data for complications in this study.

Complications ICD-10 codes

Acute kidney injury N179, S3700

Anaemia (acute post-haemorrhagic) D62

Acute respiratory distress syndrome J80

Alcohol withdrawal syndrome F103

Bleeding post-surgery R58

Cardiac arrest (with CPR) I460

Catheter-associated urinary tract infection N390

Central line–associated bloodstream 
infection

A419

Coagulopathy D680, D681, D682, D683, D684, D685, D686, D688, D689

Deep surgical-site infection T814

Deep vein thrombosis (DVT) (upper and 
lower limb)

I8042, I8020 

Drug withdrawal syndrome F193

Extremity compartment syndrome I99

Facility-defined sentinel event Y658

Graft or flap failure T8686

Ileus K567

Myocardial infarction I210, I211, I212, I213, I214, I219

Osteomyelitis M8616

Pneumonia (including 
ventilator-associated)

J180, J188, J189, J9582

Pressure ulcer (stage II–V)

L8900, L8901, L8902, L8903, L8904, L8905, L8907, L8908, L8909, L8910, 
L8911, L8912, L8913, L8914, L8915, L8917, L8918, L8919, L8920, L8923, 
L8924, L8925, L8926, L8927, L8931, L8932, L8934, L8935, L8937, L8939, 
L8940, L8944, L8947, L8948, L8957, L8990, L8991, L8992, L8993, L8994, 
L8995, L8996, L8997, L8998, L8999

Pulmonary embolism I260

Sepsis (includes severe sepsis and septic 
shock

R651, R572

Stroke (includes CVA/TIA) I64

Comorbidities are classified based on: Australia New Zealand Trauma Registry. Bi-National Trauma Minimum Dataset (BNTMDS)  
Australia and New Zealand: Core Data Items Data Dictionary (Version 2.1) [Internet]. Melbourne, Australia: 2024 Aug [cited 2025 Sep 18]. 
Available from: https://static1.squarespace.com/static/5b761ed3f93fd491065f7839/t/6785f09115c4bc0625a32e29/1736831130179/
ANZTR_BNTMDS_Data+Dictionary_V2.1_FINAL.pdf 
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Appendix Table 3: Charlson Comorbidity Index (CCI) scoring used in this study. 

Comorbidity Score

AIDS/HIV 6

Any malignancy, including lymphoma and leukaemia, except malignant neoplasm of the skin 2

Cerebrovascular disease 1

Chronic pulmonary disease 1

Congestive heart failure 1

Dementia 1

Diabetes with chronic complications 2

Diabetes without chronic complications 1

Hemiplegia or paraplegia 2

Metastatic solid tumour 6

Mild liver disease 1

Moderate or severe liver disease 3

Myocardial infarction 1

Peptic ulcer disease 1

Peripheral vascular disease 1

Renal disease 2

Rheumatic disease 1

Age 

<+50 years 0

50–59 years 1

60–69 years 2

70–79 years 3

≥80 years 4

Note, hierarchy rules were applied to the scoring using the following: hemiplegia/paraplegia trumps cerebrovascular disease; liver 
disease, moderate/severe trumps liver disease, mild; diabetes with complications trumps diabetes without complications; metastatic 
solid tumour trumps any malignancy.
Comorbidity score based on: Quan H, Li B, Couris CM, et al. Updating and validating the Charlson comorbidity index and score 
for risk adjustment in hospital discharge abstracts using data from 6 countries. Am J Epidemiol. 2011 Mar 15;173(6):676-682. doi: 
10.1093/aje/kwq433. 
Age-weights based on: Perkins GD, Hawkes CA, Eli K, et al. Recommended summary plan for emergency care and treatment:  
ReSPECT a mixed-methods study. Health and Social Care Delivery Research. 2022 Dec;10(40): 1-140. doi: 10.3310/LFPE3627. 
Hierarchy rules based on: Glasheen WP, Cordier T, Gumpina R, et al. Charlson Comorbidity Index: ICD-9 Update and ICD-10  
Translation. Am Health Drug Benefits. 2019 Jun-Jul;12(4):188-197. 


