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ABSTRACT

Introduction: Indigenous Australians (Aboriginal and
Torres Strait Islander) have lower overall survival from
lung cancer compared with nonindigenous Australians.
Indigenous Australians receive higher rates of chemo-
therapy and/or radiotherapy. The equity of peri-operative
care and thoracic surgical outcomes in Australian indige-
nous populations have not been contemporarily evaluated.

Methods: We performed a retrospective registry analysis of
the Queensland Cardiac Outcomes Registry Thoracic Data-
base evaluating all adult lung cancer resections across
Queensland from January 1, 2016 to April 20, 2022. Eval-
uating the time from diagnosis to surgery, operative data,
and postoperative morbidity and mortality comparing
Aboriginal and/or Torres Strait Islander people with
nonindigenous Australians.

Results: There were 31 patients (2.56%) of 1208 who
identified as indigenous. The mean age at surgery was 68.2
years versus 66 years in the indigenous and nonindigenous,
respectively (p = 0.23). There was female predominance
among indigenous patients (n = 28, 90.32%, p < 0.01) and
the average body mass index was lower (22.52 versus
27.09, p < 0.01). There was no variation in the surgical
parameters or histopathologic distribution of cancer type
between groups. Multivariable logistic regression analysis

suggested that indigenous patients were at elevated risk of
blood transfusion (relative risk 3.9, p = 0.014, OR = 9.01,
95% confidence interval [CI]: 2.25-36.33, p < 0.01) and had
greater transfusion requirements (risk ratio 4.08, p =
0.0116 and OR = 12.67, 95% CI: 2.25-71.49, p < 0.01);

*Corresponding author.

Disclosure: Dr. Cole reports receiving payments for presentations from
Edwards Lifesciences, AstraZeneca, and Roche; received payment for
proctorship from Abbott; participated in the Data Safety Monitoring
Board for BellaSeno; and is a co-opted member of the Board of
Cardiothoracic Surgery, Royal Australian College of Surgeons. Dr.
Naidoo reports receiving speakership fees from Bristol Myer and
payment for proctorship/consultancy from Atricure. The remaining
authors declare no conflict of interest.

Accepted for oral presentation at Australian Lung Cancer Conference,
Gold Coast 2023.

Address for correspondence: Frazer Kirk, M.B.B.S., MSurg, Department
of Cardiothoracic Surgery, Gold Coast University Hospital, 1 Hospital
Boulevard, Southport, QLD 4215, Australia. E-mail: frazer.kirk@my.jcu.
edu.au

Cite this article as: Kirk F, Ahmad SDS, Lam C, et al. Comparison of lung
cancer surgery outcomes in Queensland for indigenous and
nonindigenous Australians. JTO Clin Res Rep. 2023;4:100567.

© 2023 The Authors. Published by Elsevier Inc. on behalf of the
International Association for the Study of Lung Cancer. This is an
open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

ISSN: 2666-3643
https://doi.org/10.1016/j.jtocrr.2023.100567

JTO Clinical and Research Reports Vol. 4 No. 10: 100567


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:frazer.kirk@my.jcu.edu.au
mailto:frazer.kirk@my.jcu.edu.au
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jtocrr.2023.100567
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jtocrr.2023.100567&domain=pdf

2 Kirk et al

however, the influence of low absolute number of trans-
fusions must be acknowledged here. Indigenous status was
not associated with increased intensive care unit admission
(OR = 1.79, 95% CI: 0.17-18.80, p = 0.62), return to
operating theater (OR = 2.1, 95% CI: 0.24-18.15, p = 0.50),
new atrial fibrillation (OR = 0.52, 95% CI: 0.07-4.01, p =
0.55), prolonged air leak (OR = 0.29, 95% CI: 0.04- 2.16,
p = 0.228), or pneumonia postoperatively (OR = 4.77, 95%
Cl: 0.55-41.71, p = 0.16). With only three deaths, no
meaningful trends were observed. Time from diagnosis to
surgery was comparable in the indigenous and nonindige-
nous groups (88.6 d, 95% CI: 54.26-123.24 versus 86.2 d,
81.40-91.02, p = 0.87). Postoperative length of stay was not
numerically or statistically different between groups.
(indigenous 7.54 d versus nonindigenous 7.13 d, p = 0.90).

Conclusions: Indigenous patients are more likely to receive
a blood transfusion than nonindigenous patients during
lung resection. Reassuringly, the perioperative care pro-
vided to indigenous Australians undergoing lung resection
in Queensland seems to be comparable to that of the
nonindigenous population.

© 2023 The Authors. Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY-NC-ND li-
cense (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
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Introduction

Lung cancer is the leading cause of cancer death
worldwide, independent of sex. The incidence and
development of which is intimately associated with
smoking." Though only 15% of smokers develop lung
cancer, it is thought to be the predominant modifiable
risk factor for lung cancer. The average age of lung
cancer diagnosis is approximately 70 years with an
overall 5-year survival of 20%. The earlier stage of
diagnosis and intervention is associated with increased
survival (5-y survival for stage I-II is 59%).”

Registry review of epidemiologic trends in Aboriginal
and Torres Strait Islander people, hereafter respectfully
referred to as indigenous Australians, has revealed that
indigenous Australians have a 6% incidence of lung
cancer, compared with a 2% incidence in nonindigenous
Australians. Smoking incidence in indigenous patients is
estimated to be as high as 41.4% compared with 14.5%
in nonindigenous Australians.®> Moreover, there are
considerable differences in the health-seeking behaviors
of indigenous and nonindigenous Australians, which
compound this trend of active cigarette use. Research
suggests that indigenous Australians are more likely to
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engage in negative health risk behaviors than their
nonindigenous counterparts. The reasons for this are
complex and poorly understood.” These negative health
risk behaviors and health-seeking behaviors undoubt-
edly contribute to the disparity in the health outcomes
noted between indigenous and nonindigenous patients.’
This is heightened by the interaction of the health care
system sociodemography, geography, history, differ-
ences in cultural perceptions of health, and health
literacy.”

Data evaluating cancer trends in indigenous Austra-
lians suggest that, as a group, they are more likely to
present with more advanced disease. Furthermore,
indigenous Australians generally wait longer for treat-
ment, are less likely to receive treatment (surgical or
otherwise), and have lower survival (hazard ratio 1.3,
95% confidence interval [CI]: 1.1-1.5).° Indigenous
Australians are also more likely to receive chemotherapy
and/or radiotherapy than nonindigenous Australians.”
Contemporary studies in parts of Australia suggest that
the average time to surgery from diagnosis is 14 days;
the time to surgery, specifically for the indigenous pop-
ulation of Queensland, is unknown.® Indigenous Austra-
lians have lower overall survival from lung cancer,
compared with nonindigenous Australians.

Evaluating lung cancer surgery for indigenous and
nonindigenous Australians is essential to identify any
differences in the delivery of care and outcomes, to help
improve the care provided to indigenous Australians.

Materials and Methods

We performed a retrospective multicenter review of
Queensland’s Cardiac Outcomes Registry’s (QCOR)
thoracic database from January 1, 2016 to April 20,
2022. This included all patients undergoing lung resec-
tion for lung cancer or metastasis within the Queensland
Health hospital network and catchment area. Patients
undergoing resection for noncancerous lesions (i.e,
infective or inflammatory disease) were excluded. Pa-
tients with no recorded race/ethnicity were excluded. A
waiver of consent was approved by the Gold Coast
Hospital and Health Service’s Human Research and
Ethics Committee in accordance with the National Health
and Medical Research Council of Australia’s regulations.

The primary outcomes evaluated were operative
mortality (defined as death within 30 d postoperatively),
mortality at 90 days, and major morbidity. Major
morbidity included composite and individual analysis of
the following within 30 days of the primary operation:
(1) reoperation/return to the operating theater; (2)
prolonged air leak (>72 h); (3) postoperative length of
stay; (4) pneumonia; (5) pulmonary embolism; (6)
wound infection; (7) new atrial fibrillation; (8) intensive
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care unit (ICU) admission (planned and unplanned); (9)
duration of ventilation in ICU; (10) transfusion require-
ment and quantity of red blood cells; (11) lung hernia-
tion; (12) lung torsion; (13) bronchial stump leak; (14)
perioperative myocardial infarction; and (15) cerebro-
vascular accident.

The time from diagnosis to surgery was considered in
three ways, namely: (1) the number of days from the
earliest recorded date of Imaging to surgery, (2) the
number of days from the earliest recorded date of tissue
sampling to surgery, and (3) the time from the earliest
recorded date of diagnosis (tissue or imaging) to sur-
gery, represented in days.

Statistical Methodology

All statistical analyses were conducted using Stata 17
statistical software (StataCorp, College Station, TX). For
this study, patients were grouped into two groups: (1)
those who identified as Aboriginal and/or Torres Strait
Islander were collectively termed as “indigenous”; and
(2) patients who did not identify as Aboriginal or Torres
Strait [slander were assigned as “nonindigenous” group.
Simple descriptive statistics were used to assess the
baseline characteristics of the participants. Mean and SD
or median and interquartile range were used to describe
continuous variables. Categorical variables were
analyzed and displayed as proportions/frequencies.
Continuous variables were compared with the Student’s
t test or Mann-Whitney U test depending on their dis-
tribution. For categorical and binary variables, univariate
analysis was performed using chi-square or Fisher’s
exact test. Those identified to have a p value less than
0.1, were included in multivariable logistic regression
modeling. Variables found to have a p value less than
0.05 in the multivariable logistic regression analysis
were considered statistically significant.

Results

We evaluated 1202 patients in total, 31 of whom
identified as Aboriginal or Torres Strait Islander, 1043
who identified as nonindigenous, and 128 patients
without a race/ethnicity specified, which were not
analyzed further. There was a female sex predominance
in the indigenous group, with 90.32% (n = 29, p < 0.01)
women. Indigenous patients were also more often active
smokers, with 51% versus 25% of nonindigenous pa-
tients actively smoking (p < 0.01). Indigenous patients
also had a lower mean body mass index (22.52 versus
27.09, p < 0.01), and lower preoperative creatinine
levels (59 umol/liter versus 73 umol/liter, p < 0.01).
Indigenous patients had low rates of preoperative
adjuvant therapy, with only one patient receiving radi-
ation. However, the overall use of preoperative adjuvant
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therapy was low. Otherwise, the indigenous and nonin-
digenous patients had reasonably well-matched pre-
morbid status (Table 1).

The relative risk (RR) of unplanned ICU admission
(Table 2), in the indigenous group was 1.25 (95% CI:
0.22-7.24, p = 0.8), multivariable analysis of the rela-
tionship between indigenous status and unplanned ICU
admission revealed an OR of 1.79 (95% CI: 0.17-18.80,
p = 0.63) (Table 3). In those who were admitted to ICU
and consequently ventilated, the mean duration of
ventilation was 34 versus 13.76 hours in the nonindig-
enous (p = 0.62) (Table 4).

Indigenous status was associated with an increased
risk of blood transfusion (RR = 3.9, 95% CI: 1.24-12.23,
p = 0.01, OR = 9.01, 95% CI: 2.24-36.33, p < 0.01).
Multivariable analysis revealed male sex and higher
preoperative staging were associated with a higher risk
of transfusion, whereas lower preoperative creatinine
levels were protective for transfusion. The mean trans-
fusion requirement for indigenous patients was 3 versus
2.39 (95% CI: 1.56-3.23, p = 0.65).

The preoperative timing for indigenous patients to
reach surgery from diagnosis was similar to the nonin-
digenous group. From radiological diagnosis, the mean
time to surgery was 88.75 versus 89.21 days (p = 0.87)
between the indigenous and nonindigenous groups, and
82.78 versus 90.32 days (p = 0.64) from the earliest
diagnosis to surgery. From biopsy to surgery, however,
there was an approximate 12-day difference between the
indigenous and nonindigenous groups (74.37 versus
62.62 d, p = 0.48) but these differences were not sta-
tistically significant (Table 5).

The postoperative length of stay between the two
groups was similar, with a mean day-to-discharge of 7.54
days in the indigenous group and 7.13 in the nonindig-
enous group (p = 0.90), without statistically significant
difference.

With respect to other major morbidities, post-
procedurally, the incidence of new atrial fibrillation,
pulmonary embolism, pneumonia, prolonged air leak,
lung torsion/herniation, myocardial infarction, cerebro-
vascular accident, wound infection, and mortality were
so low that no true meaningful analysis on their inci-
dence or risk could be performed.

Discussion

From this study of the Queensland state-wide surgi-
cal database, there does not seem to be a significant
discrepancy in the delivery of care to indigenous patients
undergoing lung resection compared with nonindige-
nous patients. The time from imaging diagnosis and
tissue diagnosis to surgery was generally slightly longer
in the indigenous group but without statistical
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Table 1. Baseline Characteristics

Nonindigenous Indigenous
Characteristics Subgroups n = 1,043 n =31 p Value
Age, mean (SD) 66.01 (9.97) 68.16 (9.18) 0.23
Sex
Female 560 (53.69) 28 (90.32) <0.01
Male 483 (46.31) 3 (9.68)
Smoking Status <0.01
Never 125 (11.98) 4 (12.90) 0.88
Former 633 (60.77) 9 (29.03) <0.01
Current 265 (25.29) 16 (51.61) <0.01
BMI, mean (SD) 27.09 (5.38) 22.52 (3.65) <0.01
Coronary artery disease 169 (19.07) 0 (0) 0.40
Last preoperative creatinine (umol/liter) 73 (63-87) 59 (56-70) <0.01
Diabetes mellitus 172 (16.59) 2 (6.45) 0.13
Cerebrovascular disease 59 (5.68) 3 (9.68) 0.35
Peripheral vascular disease 56 (5.39) 2 (6.45) 0.80
Respiratory disease 418 (40.58) 13 (41.94) 0.88
FEV1 (L) 2.52 1.96 0.40
Preoperative adjuvant therapy 34 (3.28) 1(3.23) 0.99
Preoperative adjuvant therapy type 0.08
Radiation 5 (14.71) 1 (100)
Chemotherapy 13 (38.24) 0
Combined 16 (47.06) 0
Immunosuppressive 49 (4.73) 2 (6.45) 0.22
Anticoagulant therapy (within 7 d) 73 (7.05) 4 (12.9) 0.22
Antiplatelet therapy (within 7 d) 179 (17.31) 2 (6.45) 0.11
Previous surgery
Cardiac 73 (7.18%) 1 (3.23%) 0.40
Thoracic 42 (4.05%) 1 (3.23%) 0.82
Incision Type 0.89
VATS 256 (24.59) 7 (22.58) 0.80
Thoracotomy 780 (74.93) 24 (77.42) 0.76
Sternotomy 5 (0.48) 0 0.70
Resection type 0.53
Lobectomy 959 (91.95) 29 (93.55) 0.75
Bilobectomy 36 (3.45) 2 (6.45) 0.37
Pneumonectomy 44 (4.22) 0 (0) 0.24
Lymph node sampling technique 0.91
Sampling 787 (91.94) 21 (93.55)
Dissection 69 (8.06) 2 (8.70)
ICU admission 80 (7.71) 11 (3.45) 0.39
Cancer histopathology 0.90
Adenocarcinoma 676 (66.08) 20 (64.52)
Squamous Cell 217 (21.21) 7 (22.58)
Carcinoma
Small Cell 5 (0.49) 0 (0)
Carcinoma
Neuroendocrine 65 (6.35) 3 (9.68)
Metastasis 6 (0.59) 0
Other 26 (2.54) 0
Large Cell 14 (1.37) 0
Carcinoma
Mixed Types 14 (1.37) 1(3.23)
Preoperative TNM stage 0.93
| 489 (68.887) 13 (68.42)
Il 157 (22.11) 4 (21.05)
1 55 (7.75) 2 (10.53)
v 9 (1.27) 0 (0)

(continued)
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Table 1. Continued

Nonindigenous Indigenous
Characteristics Subgroups n = 1,043 n =31 p Value
Postoperative TNM stage 0.58
[ 582 (60.31) 20 (66.67)
I 225 (23.32) 5 (16.67)
Il 127 (13.16) 5 (16.67)
v 31 (3.21) 0 (0.00)

Notes: All values are n (%) unless otherwise specified.

BMI, body mass index; FEV1, forced expiratory volume in 1 second; ICU, intensive care unit; VATS, video-assisted thoracoscopic surgery.

significance. Furthermore, the longest delay to surgery
between groups noted in the study was from tissue
diagnosis to surgery, which was 12 days longer in the
indigenous group—this is not likely a clinically signifi-
cant finding. However, this trend toward slightly longer
wait times may reflect the geographic distribution of the
indigenous Australians in Queensland. Although not
captured within this review, it is known that the greatest
representation of indigenous patients in this cohort
comes from far North Queensland. Therefore, whereas
the overall proportion of indigenous patients in this re-
view is approximately 2.58% (comparable with the na-
tional population), we postulate that if geography was
considered in this analysis, one would expect to find
significant regional variation. Although indigenous pa-
tients represent a small proportion of the work in
metropolitan areas, as a group, they constitute close to
20% of the surgical cohort in North Queensland.’
Therefore, the delay in surgery may reflect the logistic
challenges to health care in North Queensland.

The incidence of lung cancer in indigenous Austra-
lians is estimated to be at least two times that of
nonindigenous Australians. In this analysis, the indige-
nous group represents only 2.56% of the study, which is
similar to the total representation of indigenous people

in the Australian population.” With twice the incidence
of the nonindigenous group, one would expect a higher
representation. This may be a result of the selection bias
of the registry, using only surgical patients. There may
be a proportion of indigenous patients not captured in
this data set with advanced-stage lung cancers that are
receiving chemotherapy or radiation therapy.

This study makes some interesting observations in
the demographics of indigenous Australians undergoing
lung cancer surgery. There was an overwhelming female
predominance among the indigenous people undergoing
surgery. The data provided here does not explain these
findings and the reasons for this are likely complex and
multifactorial. Furthermore, the small absolute number
of indigenous Australians in this study must be consid-
ered in the interpretation (n = 31) and the selection bias
that accompanies the use of a surgical registry. First, the
female sex carries a threefold risk for the development of
lung cancer compared with the male sex, which may
contribute to the sex distribution presented here.'’
Second, acknowledging that the average life expectancy
of indigenous Australians is 61 years, compared with the
contemporary average age of diagnosis of 70 years in the
literature and 68 years in our data, suggest that a group
of indigenous patients may have passed away before

Table 2. RR and Descriptive Statistics

Nonindigenous Indigenous
Morbidity/Mortality Outcome n = 1043 n=31 RR 95% Cl p Value
Unplanned ICU admission 3 (0 29) 1(3.23) 1.25 0.22-7.24 0.8
Blood transfusion 8 (2.68) 3 (9.68) 3.90 1.24-12.23 0.01
Return to theatre 0 (2.88) 1(3.23) 0.75 0.12-5.30 0.77
New AF 0 (2.88) 1(3.23) 0.52 0.07-3.61 0.49
Wound infection 1(2.97) 0
Pneumonia 30 (2.88) 1(3.23) 2.80 0.38-20.89 0.30
PE 31 (2.97) 0
Prolonged air leak 1(2.97) 1(3.23) 0.31 0.05-2.18 0.20
M 31 (2.97) 0
30 d mortality 3 (0.29) 1(3.23)
90-d mortality 10 (0.96) 1(3.23)

Notes: All values are n (%) unless otherwise specified.

Cl, confidence interval; ICU, intensive care unit; MI, myocardial infarction; PE, pulmonary embolism; RR, risk ratio.
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Table 3. Multivariable Morbidity and Mortality Analysis

Nonindigenous Indigenous

Morbidity/Mortality Outcome n = 1043 n =31 OR 95% Cl p Value
Return to theater 30 (2.88) 1(3.23) 2.1 0.24-18.15 0.5
ICU admission

Unplanned 3(0.29) 1(3.23) 1.79 0.17-18.80 0.63
Transfusion

Red blood products 28 (2.68) 3 (9.68) 9.01 2.24-36.33 <0.01

Units transfused 2.39 3 12.67 2.25-71.49 <0.01
New AF 30 (2.88) 1(3.23) 0.52 0.07-4.01 0.53
Pneumonia 30 (2.88) 1(3.23) 4.77 0.55-41.71 0.16
Prolonged air leak 31 (2.97) 1(3.23)
30-d mortality 3 (0.29) 1(3.23)
90-d to mortality 10 (0.96) 1(3.23) — — —

Notes: All values are n (%) unless otherwise specified.
AF, atrial fibrillation; Cl, confidence interval; ICU, intensive care unit.

developing or being diagnosed with lung cancer.” The
leading causes of death in indigenous Australians are
ischemic heart disease, diabetes, chronic obstructive
pulmonary disease, lung cancer, and self-harm. Earlier
mortality aside, the cumulation of these diseases in
indigenous Australians may render them unfit for sur-
gery; as such, they will not be recorded in the QCOR
database. More importantly, lung cancer itself is one of
the top five causes of death in this population, and
indigenous Australians are more often diagnosed with
more advanced diseases.”’" Early mortality and/or
advanced-stage diagnosis both would exclude patients
from being recorded in the QCOR database; as such, the
full burden of disease is not captured by this analysis.
Finally, the health-seeking behavior of indigenous Aus-
tralians with respect to lung cancer surgery has not been
specifically evaluated. Indigenous Australian men have
been identified to have unique deleterious patterns of
health-seeking behaviors compared with indigenous
women and nonindigenous Australians.’” These behav-
joral differences have been correlated with adverse
health outcomes and may be influencing the de-
mographic trends presented here; however, the com-
plexities of this interaction are not captured within this
review.*

Reassuringly, the overall rates of morbidity and
mortality in this study were low, and indigenous patients
were not at an overtly higher risk of morbidity or

mortality, except for transfusion. The knowledge of this
elevated risk in indigenous patients, particularly male
patients, is important. First, it allows a greater under-
standing of the risks of surgery that indigenous patients
face and serves to improve the quality of culturally-
specific informed consent. Second, although these data
suggest an elevated risk of transfusion in the indigenous
patients, the absolute number of transfusions given in
both groups was low. Consequently, this association may
or may not be maintained in larger sample sizes.
Whereas the reason for the trend toward higher trans-
fusion requirement is not clear in this study, acknowl-
edging its presence can help guide further research. The
equal length of stay and overall low rates of ICU
admission in both groups are also suggestive that post-
operative morbidity in this population is not statistically
or clinically different from nonindigenous patients. This
useful analysis provides information that can help
inform patients regarding their expected care trajectory.

Limitations

As a retrospective registry study, this data set does
not capture, explain, or explore the differences in cul-
ture, health-seeking behavior, health literacy, socio-
demographic factors, and geographic distribution
between the indigenous and nonindigenous participants.
All of these are important to fully understand the disease

Table 4. Mean Testing for Continuous Variables

Nonindigenous Indigenous
Morbidity/Mortality Outcome Mean 95% Cl Mean 95% ClI p Value
Postoperative length of stay 7.13 + 17.56 6.04-8.22 7.54 + 11.01 3.51-11.59 0.89
Hours ventilated 13.76 + 69.28 —99.59 to 167.59 34 + 53.78 —7.82 to 35.35 0.62
RBC units transfused 2.39 1.56-3.23 3 —3.57 to 9.57 0.65

Cl, confidence interval; RBC, red blood cell.
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Table 5. Time to Surgery

Nonindigenous Indigenous
Time to Surgery Mean 95% ClI Mean 95% ClI p Value
Imaging Diagnosis to Surgery (d) 89.21 + 75.51 81.40-91.02 88.75 + 81.67 54.26-123.24 0.87
Tissue Diagnosis to Surgery (d) 62.62 + 70.59 57.60-67.64 74.37 + 85.99 32.92-115.81 0.48
Earliest Diagnosis to Surgery (d) 90.32 + 81.16 85.16-95.47 82.78 + 78.98 32.92-115.81 0.64

Cl, confidence interval

burden in this population and help improve outcomes
for all Australians.

The use of a surgical database and retrospective
study has limitations. More importantly, patients who
declined surgery were too high risk for surgery but may
have had anatomically and oncologically resectable dis-
ease, and patients who presented with nonsurgical dis-
ease (advanced-stage lung cancer) will not be captured
by this database and review. Consequently, this analysis
is subject to an innate selection bias and cannot
comment on the care provided or outcomes in those not
captured within the surgical database.

Although the cohort size for this study was large, there
were only 31 patients who identified as indigenous Aus-
tralians. Weighted analysis was considered; however, given
the existing limitations of the data set and innate selection
bias, the ability of weighted analysis to correct for class
imbalances without the introduction of additional analyt-
ical bias was unclear. Consequently, unweighted modeling
was performed as it reflects the real-life data set without
manipulation. This limits the generalizability and extrapo-
lation of this information in practice; however, given the
paucity of data surrounding lung cancer in indigenous
populations, it is important to explore this data set.

The data was analyzed as it was presented from the
QCOR database. No imputation methods were performed
for missing data and variables with greater than 10% of
the cohort missing data were not analyzed in the review.

This review was conducted during the coronavirus
disease 2019 pandemic and includes patients diagnosed
and operated on during the pandemic. The influence of
the coronavirus disease 2019 pandemic on access to
care, operative capacity or performance, and health-
seeking behaviors is unclear.

Future Directions

This study has identified that there are very few
indigenous men undergoing lung resection for lung can-
cer. The reasons for this are likely multifactorial and not
explained by this analysis. The Australian government’s
report on the lung cancer screening inquiry has recom-
mended indigenous Australians between 50 and 74 years
and nonindigenous Australians between 55 and 74 years
with a current or former smoking history be screened.”” It

is hoped that the inclusion of younger indigenous Aus-
tralians will reduce the mortality burden of lung cancer
and identify people at earlier stages of the disease.
Acknowledging the limitations of this study, it serves to
explore the gap in the literature around the complex
relationship between indigenous Australians and lung
cancer with respect to incidence, treatment, and outcome.
Further research is required to fully understand these
trends outside of the Queensland surgical cohort.

Recommendations

Cross-linkage with the Queensland oncology database
to evaluate the outcomes and staging of indigenous pa-
tients with lung cancer may help explain the trends
observed here. Further investigation into why indigenous
patients require greater rates and volumes of transfusion
is required. A review of the efficacy of screening in the
indigenous population should be performed after the
introduction of the national screening program. Consul-
tation with key indigenous stakeholders and elders,
moving forward, might help improve the equity of care
and guide further research into the findings detailed here.

In conclusion, there is a clear sex disparity in the
indigenous people requiring lung surgery, the lack of
male patients in this cohort needs further research.
Indigenous patients with lung cancer may be at elevated
risk of requiring blood transfusion during lung resection.
Postoperative morbidity, mortality, and time to surgery
within the limitations of this analysis are comparable
between indigenous and nonindigenous Australians.
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