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Abstract

Background Lung cancer is a deadly cancer. Early diagnosis and access to timely treatment are essential to maximizing
the likelihood of survival. Indigenous peoples experience enduring disparities in lung cancer survival, and disparities in
access to and through lung cancer services is one of the important drivers of these disparities. In this manuscript, we aimed
to examine the current evidence on disparities in Indigenous access to services along the lung cancer treatment pathway.
Methods A narrative literature review was conducted for all manuscripts and reports published up until July 20, 2022, using
Medline, Scopus, Embase, and Web of Science. Following the identification of eligible literature, full-text versions were
scanned for relevance for inclusion in this review, and relevant information was extracted. After scanning 1,459 documents
for inclusion, our final review included 36 manuscripts and reports that included information on lung cancer service access
for Indigenous peoples relative to non-Indigenous peoples. These documents included data from Aotearoa New Zealand,
Australia, Canada, and the USA (including Hawai’i).

Results Our review found evidence of disparities in access to, and the journey through, lung cancer care for Indigenous
peoples. Disparities were most obvious in access to early detection and surgery, with inconsistent evidence regarding other
components of the pathway.

Conclusion These observations are made amid relatively scant data in a global sense, highlighting the need for improved
data collection and monitoring of cancer care and outcomes for Indigenous peoples worldwide. Access to early detection and
guideline-concordant treatment are essential to addressing enduring disparities in cancer survival experienced by Indigenous
peoples globally.
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Introduction

Indigenous peoples have higher lung cancer incidence and
mortality than their non-Indigenous counterparts in every
population where this has been investigated [1-3]. There
have also been significant ethnic and Indigenous differ-
ences in lung cancer survival noted globally [4-6]: for
example, in Aotearoa, Indigenous Maori with lung cancer
are 30% less likely to survive their lung cancer once diag-
nosed than non-Maori [4]. Cancer survival is a marker
of access to, and quality of, cancer diagnostics and care
within a given country or region [7], because it is plausible
to improve survival outcomes by improving access to best-
practice care. (In this context, ‘access’ refers to physical
access to care.) Survival rates for lung cancer are generally
poor, with five-year survival of 10-20% reported in most
countries [8, 9].

Prompt referral, early diagnosis, and subsequent timely,
best-practice and equitably delivered treatment are critical
factors in maximizing cancer survival among those with
lung cancer. However, there is growing evidence that this
care is not delivered equitably and is likely one factor that
drives disparities in lung cancer survival for Indigenous
peoples [10, 11].

Addressing these disparities will require us to alter
cancer services so that they operate more effectively for
Indigenous peoples. However, there remain some key gaps
in our understanding: (1) to what extent are there dispari-
ties in access to—and the journey through—Ilung cancer
services for Indigenous peoples and (2) to what extent do
these disparities impact on survival for Indigenous peo-
ples? In this manuscript, we aimed to examine these ques-
tions by reviewing current evidence on Indigenous access
to the services along the lung cancer treatment pathway.

Methods

Information sources

A search was conducted for all English language manuscripts
published up until July 2023 (the date of the review), using
the following databases: Ovid Medline; Scopus; Embase;
and Web of Science. We also conducted a gray literature
search using Google and by searching relevant websites.

Search

We conducted a narrative literature review using a Boolean
approach to literature identification. An example of the
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search strategy used for one of the scanned databases (Sco-
pus) is shown in Supplementary Material 1.

Scan for inclusion

The resulting list of manuscripts and reports was initially
scanned by VS and MS for inclusion, followed by study
abstracts before moving to full-text review; manuscripts
were screened out at each of these points. Manuscripts and
reports screened out were either not related to indigeneity,
not lung cancer specific, or provided data on lung cancer
incidence or mortality only, rather than related to treatment,
management, or access. The reference lists of manuscripts
and reports considered eligible for inclusion were scanned
for additional relevant studies, while senior authors (JK and
JG) also scanned the final list of included manuscripts to
ensure completeness. In addition, manuscripts that were
part of our group’s current broader research program in the
context of lung cancer, but were in the process of publica-
tion, were also included to maximize the completeness and
recency of the review.

Final full-text review

Following the identification of eligible literature, a review of
the full-text version of the included manuscripts was com-
pleted by one member of the research team (VS). Relevant
information from each included manuscript was extracted
and collated according to our research questions within a
Microsoft Excel spreadsheet (Microsoft Corporation, Wash-
ington, U.S.A.). Data extraction criteria included meta-infor-
mation about the article (author, year, title), study charac-
teristics (design, participants), lung cancer type (e.g., small
cell lung cancer), the Indigenous population being studied,
and how indigeneity was determined. References were col-
lected and logged in EndNote vX9 (Thomson Reuters, New
York, U.S.A)).

Results
Selection of studies

The flowchart for the literature search strategy is presented
in Fig. 1. We reviewed 35 manuscripts and one report [12]
that included information on lung cancer service access for
Indigenous peoples relative to their non-Indigenous counter-
parts. A variety of terms were used for Indigenous peoples
within the included studies, and we have aimed to use the
same terms provided within the given study when reporting
their findings (e.g., ‘American Indian’ versus ‘Indigenous
American’).
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Fig. 1 Flowchart for the litera-
ture search strategy and results
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Characteristics of studies

A table outlining high-level data on all included manu-
scripts is in Supplementary Material 2. Three studies were
qualitative [13—15], while the remainder were quantitative.
Included studies were from Aotearoa New Zealand (12)
[12-14, 16-24], Australia (8) [11, 15, 25-30], Canada (3)
[6, 31, 32], and the USA (10) [33-42], including Hawai’i
(3) [43-45]. Of the quantitative studies sample sizes var-
ied, with most studies, including small numbers of Indig-
enous peoples. Only three studies were based on equal (and
matched) cohorts of Indigenous versus non-Indigenous
peoples [29, 30, 35]. Additionally, 20 studies stated how
ethnicity was ascertained, with six of these studies using
self-report [15, 35, 37, 40, 44, 45], which is considered the
gold-standard method to determine ethnicity [46, 47]. The
remaining studies made no comment on how the Indigenous
data had been collected onto the databases.

Papers that reported sociodemographic information all
described Indigenous participants as being younger—in
Aotearoa New Zealand [18], Australia [25, 27, 29] and the

USA [37, 38, 41, 44]—with higher proportions of women
(both Australia [27] and the USA [44]), higher burdens
of comorbidity (Aotearoa New Zealand [18], Australia
[25, 29] and the USA [37]), greater socioeconomic dis-
advantage (Aotearoa New Zealand [18] and Australia [25,
29]), and being more likely to live more remotely (Aus-
tralia) [25, 29] than non-Indigenous participants. Stage at
diagnosis varied, from being similar across ethnic groups
(Australia [25] and the USA [37, 44]) to Indigenous par-
ticipants being less likely to be diagnosed with localized
disease (Australia [29]) and correspondingly more likely
to be diagnosed with later-stage disease (Aotearoa New
Zealand [18] and the USA [41]).

Our review found evidence of disparities in access to,
and the journey through, lung cancer care for Indigenous
peoples. Disparities were most obvious in access to early
detection and surgery, with inconsistent evidence regard-
ing other components of the pathway. Key findings with
respect to Indigenous access to and through the various
components of the lung cancer care pathway are detailed
in the Discussion section below.

@ Springer
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Discussion

We found that Indigenous peoples have poorer access to
early detection of the lung cancer and are less likely to
access surgery. We found limited evidence of disparities
in access to radiation therapy and systemic therapy and
inconsistent evidence regarding likelihood of receiving
treatment overall. We found that Indigenous peoples have
marginally longer waiting times are less likely to receive
guideline-concordant treatment and are less likely to sur-
vive their lung cancer than non-Indigenous peoples. We
found some evidence that differential access to treatment
played a role in survival disparities [29, 39, 41].

Routes and access to diagnosis

Two papers that used a qualitative design identified many
barriers to early diagnosis and treatment of lung cancer for
Maori within primary [13] and secondary [14] healthcare
in Aotearoa New Zealand. The barriers identified included
the quality of the General Practitioner (GP) relationship;
GP position in the community; provider communication
and its counterpart patient health literacy; issues with
access to both primary and secondary care; the need for
the health care system to value and respect Maori cultural
values; and the need to mitigate the impacts of a cancer
diagnosis on the patients’ whanau and facilitate whanau as
central enablers in the diagnosis and treatment journeys.
An additional qualitative Australian study [15] found some
awareness about the causes, and signs and symptoms, of
lung cancer among Indigenous community members and
health care workers, but a low level of knowledge about
lung cancer diagnostic pathways. Several potential ser-
vice improvements in coordination of care and Indigenous
health support services were identified [15].

Two USA-based papers investigated initiatives focused
on lung cancer screening. Eligibility for lung cancer
screening for American Indians increased from 17 to 21%
under the revised United States Preventive Services Task
Force screening guidelines, and no evidence of dispari-
ties in screening eligibility between American Whites
and American Indians were found. This is in comparison
to other minority groups, notably African American and
Hispanic respondents, who remain less eligible for screen-
ing than American Whites under the revised guidelines
[40]. The authors concluded that the revised guidelines
may perpetuate lung cancer disparities for some ethnic
groups. In an HMO (Kaiser Permanente Hawaii) lung can-
cer screening program using low-dose computed tomog-
raphy and a Nurse Navigator as a part of clinical care,
there were no significantly different screening completion
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rates by ethnic group. Of the 186 Native Hawaiians who
were within the eligibility criteria for the screening study,
149 (80%) completed screening, while 305 (80%) of the
381 non-Hispanic White participants did so [45]. In New
Zealand, a recent modeling study found that a national CT
lung cancer screening program is likely to be cost-effec-
tive and lead to improvements in health and reduction in
health inequities for Maori [48]. While some preliminary
work has been completed, this screening program is yet to
become a reality.

The Te Aho o Te Kahu, Aotearoa New Zealand’s Cancer
Control Agency report on Lung Cancer Quality Improve-
ment Monitoring found Maori were more likely to be diag-
nosed following a presentation to an emergency department
than non-Maori (48.9% versus 43.2%) [12]. This finding
was supported by another recent study, which showed that
54% of Maori diagnosed with lung cancer had an emergency
presentation within 30 days prior to diagnosis, compared
to 47% of Europeans [22]. These disparities remained even
after adjusting for multiple covariates, including comorbid-
ity and socioeconomic deprivation (adj. OR: Maori 1.21,
95% CI 1.13-1.30). These findings were also consistent with
an earlier (2008) study that reported higher proportions of
Maori than NZ Europeans entering secondary care follow-
ing a presentation to an Emergency Department (38% versus
32%) [20].

In terms of access to diagnostic testing, a recent study
showed that Maori with lung cancer are similarly likely to
have accessed bronchoscopy for the purposes of diagnosis
as compared to Europeans with lung cancer [24]. However,
when services were significantly disrupted by the COVID-
19 pandemic, disparities in access to bronchoscopy were
observed in the same context [49]—suggesting that disrup-
tions to usual diagnostics systems may unequally impact
Maori.

Access to surgery

Using nationwide data from 2015 to 2018, Te Aho o Te
Kahu found that Maori were less likely to have curative
surgery than non-Maori (13.4% versus 17.2%) [12]. One
study found that Maori with Stage I and II lung cancer
were less likely to receive curative surgery than non-Maori
(39.6% versus 49.5%) [16]. Another recent study from
Aotearoa New Zealand found that Maori with lung cancer
were less likely to have surgery than Europeans (Maori
14%, European 20%; adj. OR 0.82, 95% CI 0.73 to 0.92),
particularly curative surgery (Maori, 10%; European 16%;
adj. OR 0.72,95% CI1 0.62 to 0.84) [21]. Maori with Stage
I and II lung cancers, living within one region of Aotearoa
New Zealand, and diagnosed between 2011 and 2018,
also appeared to be less likely to have curative surgery
than non-Maori (39.6% versus 49.5%, p value =0.027).
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However, Maori were as likely as non-Maori to have cura-
tive treatment overall (70.4% vs 72.5%, p value=0.618)
[16].

Three separate Australian studies reported smaller pro-
portions of Indigenous Australians receiving surgery than
non-Indigenous Australians. This was reported for: those
diagnosed with any lung cancer between 1982 and 2001
(9.5% versus 12.5%) [26]; those diagnosed with non-meta-
static NSCLC between 2001 and 2007 (30.8% versus 39.5%)
[25]; and those in a single Australian State-based study
(11.7% vs 15.9%) [11]. Two studies also reported Indigenous
Australians as being 36% [27] or 38% [26] less likely to
receive surgery than their non-Indigenous counter parts (adj.
odds ratio [OR], 0.64, 95% CI 0.41-0.98 [27] and adj OR,
0.62, 95% C1 0.40-0.96 [26], respectively) [26].

Three studies reported fewer proportions of Indigenous
Americans receiving surgery than non-Indigenous. This
was reported for those with Stage I NSCLC (58% versus
67%, p<0.0001) [36], and with Stages I-IIIA NSCLC
(69% versus 76%, p <0.0001) [41], and in a matched cohort
(26.3% versus 40%, p=0.025)) [39]. Also in the USA,
American Indian/Alaskan Natives (AI/AN) with non-small
cell lung cancer were nearly one-third less likely to undergo
surgery than Whites (adj OR, 0.68; 95% CI 0.55-0.83)
[38]. By contrast, one study reported no significant differ-
ences in proportions of Native Hawaiians receiving surgery
than non-Natives (14.4% versus 13.1%) [44], while another
reported that AI/AN were more likely to receive surgery than
their non-Indigenous counterparts [37]. Finally, Indigenous
Americans with Stage I-III NSCLC were 63% less likely to
have mediastinal lymph node evaluation (MLNE)—a surgi-
cal quality indicator—than Whites [42].

Indigenous Australians were 46% less likely to have sur-
gery for their lung cancer than non-Indigenous when age
adjusted only (OR 0.54, 95% CI 0.36-0.80) [25], further
inclusion of sex, year of diagnosis, spread of disease, place
of residence, comorbidity, and socioeconomic disadvan-
tage explained some of the disparity, with a 30% difference
persisting (OR 0.70, 95% CI 0.46—1.05) [25]. Furthermore,
non-Indigenous people (who were younger at diagnosis, had
fewer comorbidities and more likely to live in major cit-
ies) were more likely to have surgical treatment. However,
the opposite was true for Indigenous peoples [25]. Another
Australian study [11] found the OR between Indigenous and
non-Indigenous peoples for receipt of surgery to be 0.46
(95% C10.29-0.73, p<0.001, adjusted for age, sex, comor-
bidity and disease spread). Further adjusting for socioeco-
nomic position and rurality changed the OR to 0.55 (95%
CI10.34-0.87, p=0.01). Further adjusting for having seen a
surgeon, possession of private health insurance, and distance
to nearest hospital with a cancer-specific multidisciplinary
team changed the OR to 0.75 (95% CI 0.04-1.40, p=0.37)
[11].

Few papers moved further into explaining why the above
disparities in surgical care occurred. A recent Aotearoa New
Zealand study that identified lower surgery rates for Maori
found that although stage of disease appeared to partially
explain this difference, Maori patients remained less likely to
receive surgery after adjusting for this and other covariates,
including comorbidity [21]. The authors suggest that the
remaining disparity is likely to be explained by a combina-
tion of a) bias within systems of care that lead to systematic
disadvantage (i.e., institutionalized racism), which in turn
leads to systematic differences in the availability, affordabil-
ity, and accessibility of surgery for Maori with lung cancer
and b) residual confounding, whereby the study authors
inadequately adjusted for important differences between eth-
nic groups (e.g., incomplete adjustment for stage of disease
at diagnosis) [21].

Access to radiation and systemic therapy

In Aotearoa New Zealand, Maori have been shown to be
more likely to be referred to radiation oncology but less
likely to be referred to Medical Oncology than New Zea-
land Europeans [18]. However, later data showed that higher
proportions of Maori than New Zealand Europeans received
systemic anti-cancer therapy (chemotherapy, targeted ther-
apy, and/or immune therapy) for both NSCLC (32% versus
27%) and SCLC (75.3% versus 70.2%), albeit unadjusted
for the confounding impact of factors, including age, stage,
and comorbidity [12]. One study found that Maori with lung
cancer appeared more likely to access radiation therapy
including SABR before adjustment for factors, including
differences in age and stage [16]. Once adjusted for these
and other factors, Maori appear to receive similar levels of
radiation therapy and systemic therapy compared to New
Zealand Europeans [16, 21].

In contrast to lower rates of surgery, Indigenous Ameri-
cans were more likely to undergo radiation therapy than non-
Indigenous, either with surgery (11% versus 8%) or alone
(2% versus 1%), p<0.0001), with this difference likely at
least partially driven by the Indigenous Americans in this
study being less likely to have early-stage disease [41]. How-
ever, even when focusing on early-stage disease, Indigenous
Americans with Stage I NSCLC were more likely to receive
radiation therapy than Caucasians (30% versus 19%) [36]. In
a USA cohort with a similar stage distribution between 582
AI/AN and 82,696 non-Hispanic whites, authors found that a
larger proportion of AI/AN had chemotherapy for their lung
cancer than Whites, while a smaller proportion had radiation
therapy in this cohort [37]. In Hawai’i, no significant differ-
ences in proportions of 229 Native versus 1,165 non-Native
Hawaiians receiving either radiation (36% versus 40%) or
chemotherapy (6% versus 5%) were reported, although this
was based on a relatively small cohort [44].

@ Springer
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Access to precision oncology

Screening for anaplastic lymphoma kinase (ALK) gene
rearrangements is an important aspect of management of
NSCLC, demonstrated by those who tested positive and
treated with tyrosine kinase inhibitors (TKI) in an Aotearoa
New Zealand-based study having markedly improved sur-
vival rates and times (although not analyzed by ethnicity)
[17]. Of the 1,941 participants, 11% of Maori and 12.7%
of NZ European were tested for ALK, of the 407 tested for
ALK greater prevalence was seen in Maori (6.9% vs 4.4%).

By comparison, a study investigating genetic mutation
testing for epidermal growth factor receptor (EGFR) in the
USA, found that in AI/AN cases and non-AI/AN controls
both diagnosed with adenocarcinoma, about one-third of the
participants received EGFR testing with no significant dif-
ference in testing between the two groups [35].

There have also been developments within image-guided
radiation therapy and intensity-modulated radiation therapy
(IMRT) that have improved the ability to deliver high doses
of radiation while minimizing dose to adjacent organs. It
appeared that Indigenous Americans were similarly as likely
to receive IMRT as Whites (Adj OR 1.07, 0.88—1.30); how-
ever, Native Hawaiian/Pacific Islanders appeared 20% less
likely to receive IMRT than Whites (Adj OR 0.80, 0.45,
1.43) [43].

Access to precision oncology clinical trials is also vitally
important as personalized treatments continue to revolution-
ize cancer care and improve outcomes. In the USA, White
participants were consistently overrepresented within trials
across four cancer sites (82.3%), including lung cancer tri-
als (85.6%). While Native American/Alaskan Natives were
underrepresented across all sites (0.3%) and in lung cancer-
specific precision oncology trials (0.2%), the lowest of all
ethnic groups studied. In meta-analysis, which weighted
individual studies, White participants were overrepresented
by 40% in lung cancer trials. In comparison, the numbers for
American Indian/Alaskan Native participants were too small
to conduct an accurate meta-analysis [34].

Access to treatment overall

Maori with early-stage (I & II) lung cancer were as likely
to have curative treatment overall as non-Maori, in terms of
proportions (70.4% vs 72.5%, p value=0.618) (NZ [16]) and
odds (adjusted OR 0.80, 95% CI 0.46-1.38) [16]. Data from
2008 suggest that Maori with non-metastatic lung cancer
were four times more likely to receive palliative anti-cancer
(rather than curative) treatment compared with Europeans
(adj OR 4.1,95% CI 1.4 -12.0, p<0.01) [18]. However, the
most recent evidence suggests that Maori receive similar
rates of treatment once adjusted for confounding factors,
including age and stage of disease [21].
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Indigenous Australians were 40% less likely than non-
Indigenous Australians to have any treatment for lung cancer
[11]. In a matched cohort, also in Australia, fewer Indig-
enous peoples received chemotherapy, radiotherapy, or sur-
gery than non-Indigenous Australians [29]. Furthermore,
after adjusting for histological subtype, stage, and comor-
bidity Indigenous Australians were over a third less likely
than non-Indigenous to receive active treatment for their
lung cancer (adj RR 0.65, 95% CI 0.53-0.73) [29].

Timing of access and guidelines

In Aotearoa New Zealand, there is some evidence that time-
liness quality indicators (CQIs) were met less frequently
for Maori undergoing surgery for lung cancer although this
was based on a small audit [19]. An earlier (2008) Aotearoa
New Zealand study found that a large proportion of patients
were not managed within internationally recommended
timeframes, with longer wait-times for Maori, especially for
time from diagnosis to treatment (median 43 days) versus
those who were non-Indigenous (29 days, p <0.002) [20].
A recent study found no clear differences between Maori
and European patients in the timing of surgery relative to
diagnosis, although did find a marginal difference in time
to access radiation therapy, with Maori having marginally
lower odds of receiving radiation therapy within 0—4-week
post-diagnosis (Maori, 27%; European, 32%; adj. OR 0.92,
95% CI 0.82-1.03) and marginally higher odds of receiving
this therapy between 4 and 12 weeks of diagnosis (Maori
42%; European 38%; adj. OR 1.11, 95% CI 1.00-1.24) [21].

Indigenous Australians were also less likely to meet
guideline-concordant care overall [30], while in the USA,
this metric was especially seen for surgical care and post-
treatment surveillance received by Indigenous Americans
[39]. Indigenous Americans also appeared to have 28%
higher odds of substantial treatment delay [33]—defined as
more than 10-week post-diagnosis—in the base model (OR
1.28, 95% CI 0.86—1.90), but not in the fully adjusted model
(adj OR 1.06, 95% CI 0.70-1.59) [33]. Comparatively, an
older study based on data from a single Hawaiian institution
found no significant differences in time to primary treatment
between Native and non-Native Hawaiians (27.3 versus 28.0
days) [44].

Survival

Maori have been shown to be less likely to survive at any
of one, two, or three years following a lung cancer diag-
nosis than NZ European/others (37.7% versus 40.9, 21.6%
versus 26.4% and 17.5% versus 19.6%, respectively) [12].
While one study has shown that Maori with Stage I and II
lung cancer were similarly likely to survive as non-Maori
(adjusted OR 1.03, 95% CI 0.53-2.00) [16], another showed
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that Maori are less likely to survive their lung cancer than
non-Maori at each stage of disease. This suggests that Maori
have unequal access to curative treatment and emphasizes
the importance of updated standards of care and monitoring
of care quality for lung cancer [4].

In a 2004 study, Indigenous Australians were nearly 50%
less likely to survive their lung cancer than non-Indigenous
peoples (unadjusted HR, 1.48; 95% CI 1.14-1.92). Dispari-
ties in rates of active treatment accounted for most of the
survival disparity, with the difference reducing to 10% fol-
lowing the addition of treatment variables with the hazard
ratio, including the null (adj HR 1.10, 95% CI 0.83-1.44).
The increased rates of comorbidity among Indigenous peo-
ples accounted for the remaining survival difference between
Indigenous and non-Indigenous peoples with lung cancer
(adj HR 1.02, 95% CI1 0.77-1.35) [29]. In more recent stud-
ies, Indigenous Australians remained 32% more likely to die
from NSCLC five years after diagnosis (age adj HR, 1.32
95% CI 1.14-1.52); however, the authors did not provide a
treatment-related explanation for this disparity [25]. While,
Basnayake et al. [28] found that despite receiving similar
diagnostic procedures and treatment, Indigenous Australians
with lung cancer have poorer 1- and 5-year survival than
non-Indigenous Australians.

A study comparing lung cancer survival between First
Nations and non-Aboriginals in Canada found that First
Nations had 20-25% higher five-year excess mortality than
non-Aboriginals [31], while another study also found that
First Nations peoples living in Ontario had 20-30% higher
lung cancer-specific mortality than non-First Nations peo-
ples [6]. Another smaller study in British Columbia found
no clear difference in five-year lung cancer survival between
First Nations and non-First Nations peoples [32].

One USA study found no statistically significant dif-
ferences in survival for Indigenous Americans compared
with White patients [37]. By contrast, while Indigenous
Americans were more likely to be diagnosed with local-
ized or regional disease [38], AI/ANs were also 9% more
likely to die from their lung cancer (adj HR 1.09; 95% CI
1.01-1.19) [38]. Furthermore, although survival improved
for both Indigenous Americans and Whites over the study
period, Indigenous Americans were found to have shorter
survival than Whites [38]. Differential survival was also
seen for Native Hawaiians, with death risk 23% higher when
compared to non-Native Hawaiians, even after controlling
for the independent effects of age, gender and stage (OR,
1.23,95% CI 1.04-1.45) [44]. Indigenous Americans with
Stage I NSCLC were also less likely to survive their cancer,
with Indigenous Americans having the poorest survival of
all ethnic groups in the study (HR, 1.33; p=0.0194 [Whites
as reference group]) [36].

In one study, Indigenous Americans with potentially
resectable NSCLC had the worst lung cancer-specific

mortality than all other ethnic groups included in the study
(»<0.0001) [41]. Indigenous Americans had an estimated
36% higher risk of death than Whites, after adjusting for dif-
ferences in age, sex, marital status, and histology (adj. HR,
1.36, 95% CI 1.15-1.62). Further controlling for stage at
diagnosis, receipt of surgery, and receipt of radiation therapy
use partially explained the differences (adj. HR, 1.17; 95%
CI 0.98-1.39) [41].

Finally, non-receipt of surgery was associated with signif-
icantly poorer (64%) lung cancer-specific survival for First
Nations Americans/Alaskan Natives, with survival for those
who did not undergo surgery being significantly lower (adj.
HR 0.36, 95% CI 0.34-0.37) [39].

Limitations of available evidence

While the evidence available for this review has highlighted
multiple points of inequitable access across the lung can-
cer pathway for Indigenous peoples, we also noted some
weaknesses that prevent us from gaining a full picture of
equity in this context. First, the only data available for this
review came from either Aotearoa New Zealand, Australia,
the USA, or Canada, likely due to the maturity of the col-
lection of data on Indigeneity relative to other countries.
This limits the generalizability of our findings to Indig-
enous populations outside of these regions. Second, even
within the included countries, the recording of Indigeneity
is not necessarily robust [50] and is often under-counted
[51]. This reduces the likelihood that all eligible Indigenous
peoples were represented within the data presented in the
included studies. Third, on a related matter, the complete-
ness of cancer treatment data varies among jurisdictions,
with multiple factors influencing a given study’s accessibil-
ity to all relevant treatment information (e.g., availability of
all relevant linked health records and completeness of those
linked health records). Finally, while many of the included
studies have compared access to diagnostics and treatment
between Indigenous and non-Indigenous peoples, there are
a lack of investigations that have sought to untangle the rea-
sons for any observed differences. For example, while there
have been investigations of differences in distance to treat-
ment between Indigenous and non-Indigenous peoples with
cancer using Geographic Information Systems (GIS), this
remains an under-researched driver of inequities in access
to treatment for Indigenous peoples, warranting further
investigation.

Summary of key findings
The following is a summary of the key observations from

our review, for each investigated step of the lung cancer care
pathway.
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Routes and access to early detection: Indigenous peoples
appear more likely to be diagnosed with lung cancer fol-
lowing an acute, emergency presentation, and generally
have poorer access to early detection of lung cancer, than
non-Indigenous peoples. This likely perpetuates dispari-
ties in access to curative treatment further down the path-
way. Lung cancer screening may be one solution to these
disparities but requires careful planning to ensure such
programs are delivered in ways that work best for Indig-
enous peoples.

Access to surgery: There is consistent evidence that
Indigenous peoples with lung cancer are less likely to
receive surgery than non-Indigenous peoples with lung
cancer, with this difference only partially explained by
factors, such as age, stage of disease, and comorbidity.
These findings strongly emphasize the need for consistent
monitoring of surgical access and quality performance
for Indigenous patients with lung cancer.

Access to radiation therapy: Based on current evidence,
there do not appear to be clear differences in access to
radiation therapy between Indigenous and non-Indig-
enous peoples with comparable lung cancer type and
stage. Some studies have shown higher access com-
pared to non-Indigenous peoples, but further research
is required to disentangle the extent to which this repre-
sents more radical radiotherapy or SABR for early-stage
cancer, systematic differences in availability of surgery
versus radiation therapy for Indigenous versus non-Indig-
enous peoples, or a greater receipt of palliative radiation
because of differences in stage of disease at presentation.
Access to treatment overall: There is inconsistent evi-
dence on the likelihood of receiving treatment overall
between Indigenous and non-Indigenous peoples with
lung cancer. It is likely that the consistent differences in
access to surgery should manifest as overall differences
in access to treatment, but further data are required to
definitively state if this is the case.

Treatment delays and guidelines: Indigenous peoples
appear to have marginally longer waiting times for treat-
ment than non-Indigenous peoples, although the evidence
is not substantial. Again, further evidence on the timing
of treatment for Indigenous relative to non-Indigenous
peoples with lung cancer is required. There is some evi-
dence that Indigenous peoples are less likely to access
guideline-concordant treatment, further emphasizing the
need for careful monitoring of treatment access and qual-
ity for Indigenous patients.

Survival: There is evidence of survival disparities
between Indigenous and non-Indigenous peoples with
lung cancer, and the existence of these disparities across
stages of disease suggests that unequal access to best-
practice treatment is at least a partial driver of these dis-
parities.
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Recommendations

The factors that drive disparities in access to, and the jour-
ney through, the lung cancer care pathway for Indigenous
peoples are not straightforward to solve. However, we note
that the following three recommendations are timely, and
deserve further consideration and progression:

Data collection and monitoring: While we were able to
extract and summarize a reasonable volume of infor-
mation from the available literature, data in the context
of Indigenous cancer care and outcomes are relatively
sparse. This is due to a combination of factors, includ-
ing the availability of high-quality ethnicity and treat-
ment data and high-quality linkage between the two.
To improve access to, and the journey through, cancer
care systems meaningfully for Indigenous peoples, we
need to be able to measure and monitor performance in
this respect. Conducting this sort of cancer surveillance
work for Indigenous peoples is a complex undertaking
[50]—but it is achievable and should be prioritized in
the context of cancer control for Indigenous peoples.
Lung cancer screening: Lung cancer screening is one
mechanism by which access to an early diagnosis (and
thus avoidance of diagnosis following an acute, emer-
gency presentation) can be achieved. In addition, shift-
ing the stage at diagnosis for Indigenous people toward
earlier in the disease process would also improve access
to curative treatment (particularly surgery). The literature
included in our review emphasized the need for screening
that is effective for Indigenous peoples; indeed, given
strong disparities in incidence, mortality, and survival for
Indigenous peoples [1, 3], ensuring that such programs
work for these populations is of paramount importance.
Each step of a screening program should be carefully
designed to ensure that it will maximize access for Indig-
enous peoples. For example, to maximize uptake of lung
cancer screening among Maori, a randomized controlled
trial is currently underway in Aotearoa New Zealand
examining the best method of inviting people into the
screening program [52].

Increased resourcing of care that works for Indigenous
peoples: A key means by which our cancer care path-
ways can be optimized for our Indigenous patients is
to ensure that these pathways are acceptable for these
patients. Acceptability comes in a number of differ-
ent forms, from the inclusion of traditional medicines
within lung cancer treatment [53], clinical commu-
nication in ways that are appropriate for Indigenous
peoples [54], to the availability of an Indigenous
cancer care workforce that is actively involved in the
care of Indigenous lung cancer patients. To help these
patients progress on a complex and often-alien cancer
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care pathway, there is value in investing in Indigenous
patient navigators who support and advocate for the
Indigenous patient throughout their cancer care [55,
56]. These and similar initiatives aim to make this
pathway as familiar as possible for Indigenous patients,
with a view to improving access to care and subsequent
outcomes.

Conclusion

This review highlights evidence of disparities in access to,
and the journey through, lung cancer care for Indigenous
peoples. Disparities were most obvious in access to early
detection and surgery, with inconsistent evidence regard-
ing other components of the pathway. These observations
are made amid relatively scant data in a global sense, high-
lighting the need for improved data collection, and moni-
toring of cancer care and outcomes for Indigenous peoples
worldwide. Disparities in lung cancer survival between
Indigenous and non-Indigenous peoples, often occurring
regardless of stage of disease at diagnosis, emphasize the
importance of improvements in access to early detection
and guideline-concordant treatment.
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