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Abstract

Patient complexity assessment tools (PCATs) are utilized to collect vital information to effec-

tively deliver care to patients with complexity. Indigenous patients are viewed in the clinical

setting as having complex health needs, but there is no existing PCAT developed for use

with Indigenous patients, although general population PCATs may contain relevant content.

Our objective was to identify PCATs that include the inquiry of domains relevant in the care

of Indigenous patients with complexity. A scoping review was performed on articles pub-

lished between 2016 and 2021 to extend a previous scoping review of PCATs. Data extrac-

tion from existing frameworks focused on domains of social realities relevant to the care of

Indigenous patients. The search resulted in 1078 articles, 82 underwent full-text review, and

9 new tools were identified. Combined with previously known and identified PCATs, only 6

items from 5 tools tangentially addressed the domains of social realities relevant to Indige-

nous patients. This scoping review identifies a major gap in the utility and capacity of PCATs

to address the realities of Indigenous patients. Future research should focus on developing

tools to address the needs of Indigenous patients and improve health outcomes.

Introduction

Generally agreed to be a separate entity from comorbidity or multi-morbidity [1], patient com-

plexity [2–4] is deemed to arise from the social and contextual factors that impact health out-

comes [1,5,6]. The complex interplay between the various determinants of health and their

presentation within patients can be difficult to address for healthcare providers (HCPs) [2,7].

Patient complexity assessment tools (PCATs) are screening tools that have been proposed as a

means to aid HCPs in collecting vital information to identify the source of complexity and to

effectively deliver care to patients [8–10].

While there are a number of PCATs that have been developed to meet the needs of various

patient populations, there is no such tool to address the health needs of Indigenous patients.

Stemming from the longstanding impacts of colonization, structural inequities within health,
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education, and social service systems continue to limit the capacity of Indigenous peoples to

pursue good health [11–13]. HCPs today rarely comprehend the full scope of the historical

and ongoing social drivers of poor health that impact Indigenous patients arising from multi-

generational impacts of colonization, but rather demonstrate an overall lack of awareness and

competency that translates into ineffective care [14–16]. To date, there is no existing PCAT

developed for use with Indigenous patients, although general population PCATs may contain

relevant content.

Developed to improve HCP communication and clinical approaches when providing care

to Indigenous persons with diabetes [11], the ‘Educating for Equity’ or ‘E4E’ framework out-

lines Indigenous-specific determinants of care. The E4E framework includes a comprehensive

assessment of the social realities that contextualize an individual’s capacity to cope with their

condition and has since been applied to arthritis care providers’ continuing medical education

[17]. These realities include social and economic resource disparities, and the accumulation of

adverse life experiences [11]. Social and economic resource disparity is a normalized state for

many Indigenous peoples—with limited choices and stress, one’s capacity to pursue healthy

behaviors is affected [11]. This can further be aggravated within family contexts that result in

the diversion of resources among many people [11]. Furthermore, health knowledge can be

limited through structural barriers and conflicts that arise from relationships with HCPs, fur-

ther contributing to disparities impacting one’s state of health [11]. The accumulation of

adverse life experiences includes assessing family and community adversity arising from his-

torical trauma and poverty, multiple forms of loss (personal and collective) due to coloniza-

tion, and the intergenerational impact of residential schools [11,18]. In the E4E Framework,

facilitators are also recognized. “Culture framing knowledge” refers to knowledge contextuali-

zation and exchange in a manner that is effective in building a shared understanding with the

patient [11,17]. Finally, recognizing “culture as therapeutic” is acknowledging that health is

positively correlated with a secure cultural identity while having access to cultural resources,

including traditional healing practices and medicine for Indigenous peoples [11].

To date, there is no existing PCAT developed that incorporates the Indigenous-specific

determinants of health including social and economic resource disparities and adverse life

experiences as outlined by the E4E care framework. Having PCATs that address complexity

among Indigenous patients arising from longstanding and permeating impacts of colonization

[19,20] and identify appropriate pathways to health equity [21] is in alignment with the Truth

and Reconciliation Commission of Canada’s Calls to Action [22]. Furthermore, the extent to

which existing PCATs address and engage the realities of Indigenous patients remains

unknown since general population PCATs may still contain relevant content. Therefore, we

undertook this scoping review to investigate existing PCATs and how inclusive they are of the

social realities for Indigenous patients, based on an existing framework, ‘Educating for Equity’

[11].

Methods

Study design and search strategy

A scoping review was purposefully chosen to identify existing PCATs due to the emergent

nature of patient complexity and its evolving conceptualization [7,23] and was developed and

is reported according to the Preferred Reporting Items for Systematic Reviews and Meta-Anal-

yses extension for Scoping Reviews [24]. The protocol was developed a priori replicating the

search strategy from a previous review by Marcoux et al. [25] which was determined to be reli-

able and thorough [26] to curate available screening tools to identify patients with complex

health needs needing frequent care. As those authors conducted their search in 2016 we
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restricted our search between January 1st 2016 and April 8th 2021 to identify any newly devel-

oped and published PCATs using two databases, CINAHL and Scopus (which is inclusive of

EMBASE and MEDLINE). Reference lists of identified articles were also scanned for addi-

tional relevant studies. Title/abstract screening and full-text review was conducted indepen-

dently by two reviewers (AS, EB) and conflicts were resolved by discussion and consensus.

Inclusion and exclusion criteria

Studies were included if they were in the English language, presented a questionnaire or

screening tool to identify patient complexity for an adult population, consistent with the inclu-

sion criteria identified by Marcoux et al. [25]. Studies were excluded if they were not in

English, limited to specific populations of psychiatric, pediatric, and pregnant women, were

designed for a specific disease/illness, or were focused on predictive modelling based on insur-

ance claims, aligned with Marcoux et al. [25] again. In addition to this exclusion criteria, stud-

ies that used a compilation of several tools to assess complexity or that were modifications of

an existing tool but adapted for a specific disease/illness were not retained in our search. Stud-

ies were extracted to Covidence software for screening. Authors who discussed a questionnaire

or screening tool but did not include it in the full-text of their article were contacted and

requested to provide the tool if possible.

Data extraction and analysis

A pre-tested data extraction form was used to record a selected article’s identifying informa-

tion, population, intervention, and evaluation outcomes. Each item or question from included

PCAT’s (those identified by Marcoux et al. [25] and in our search) were extracted and com-

piled into an item pool. Each item or question was then categorized by which domain they

were related to—these domains were derived from a review of common domain across the

tools by the authors, informed by domain categorization as defined in the development of one

of the most commonly employed PCATs [27], and further confirmed by previous research

that identified parallel themes [28]. Domains included assessments of biological/physical

states, social/socioeconomic status, psychological state, access to healthcare services, patient

health literacy, and the patient’s ability to function independently. It was also noted if the tool

addressed any aspects of the social realities, including barriers and facilitators, as described

and categorized in the E4E care framework for a total of four domains [11]. These included

social and economic resource disparities, the accumulation of adverse life experiences, culture

framing knowledge, and culture being therapeutic [11]. Items were assigned to domains based

on qualitative analysis techniques known as “descriptive” coding whereby codes are character-

ized by conceptual unity [29]. Each item was only assigned to one domain which it represented

most closely. All items were reviewed by an expert group to ensure reliability and accuracy of

assignment.

Results

The search strategy returned a total of 1668 articles, 1294 from Scopus and 374 from CINAHL.

After removing 590 duplicates, a total of 1078 articles were included, 82 were identified to

potentially be included following title/abstract screening, and 9 were included after a full-text

review by two reviewers (see Fig 1). A total of 3 authors were contacted to provide their instru-

ment, including those who were identified in the previous review by Marcoux et al. [25], the

overall response rate was 67%. By combining previously known and identified PCATs with

new PCATs developed after the scoping review by Marcoux et al. [25], a total of 18 tools were

analyzed in this scoping review.
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Fig 1. Scoping review flow diagram.

https://doi.org/10.1371/journal.pone.0273841.g001
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New study characteristics

A total of 9 new instruments were identified by extending the search strategy of Marcoux et al.

[25], these included the MCAM [2]; the PCAM [10]; CONECT-6 [30]; homelessness and

underutilization health service questions [31]; supporting the support system questions [32];

the questions used in a case management collaborative community program [33], the COM-

PRI [34]; the MECAM [35]; and the OCCAM [36]. Table 1 displays the study characteristics of

the new instruments identified by this scoping review including their target population, mode

of administration, and intended outcome.

Characteristics and domains of identified tools

Table 2 displays the characteristics of the 18 included tools, including the domains of inquiry

[2,10,27,30–44]. Studies were published between 1998 to 2021, and included at least 3 items

with the maximum number of items being 42. A total of 13 instruments were administered by

a HCP [2,10,27,32–37,40,41,43,44], 3 tools were self-administered [30,31,42], and 2 tools were

completed in collaboration between the HCP and patient [38,39]. While all included tools

were employed in an adult population, 6 instruments specified their use for the elderly popula-

tion [39–44].

Items that engaged social realities

From the 18 tools included in this review, over 300 items were extracted. There were 67 items

assigned to the healthcare access domain, 57 items assigned to the biological/physical domain,

49 items assigned to the social/socioeconomic status domain, 23 items assigned to the psycho-

logical domain, 17 items assigned to the health literacy domain, and 9 items assigned to the

functionality domain. A number of items were deemed to fit into more than one domain: for

example, 12 items assessed both biological/physical and functionality domains, 8 items

assessed both the healthcare access and functionality domains, and 6 items addressed both the

Table 1. Novel instruments identified by the scoping review.

Name of instrument or short title Population characteristics Mode of administration

for the instrument

Intended outcome

COmplex NEeds Case-finding Tool-6

(CONECT-6) [30]

Adult patients with chronic conditions Self-report Identify adult patients with ambulatory care sensitive

conditions and complex health needs in emergency

departments

Homelessness and underutilization

health service questions [31]

Homeless people Self-report Utilization of different types of health services in the

past six months.

Supporting the support system [32] Adult patients and their caregivers Healthcare provider/case

manager

Assess needs of the patients’ support system

A Collaborative Community Program

in Remote Northern Territory [33]

Aboriginal people in rural and remote

areas of the Northern Territory of

Australia

Healthcare provider/case

manager

Identify issues which contribute to patient visiting ED

and identify solutions

MCAM [2] Adult patients Healthcare provider Identify the factors that may be interfering with the

care of a patient

Patient Centered Assessment Method

(PCAM) [10]

Adult patients Healthcare provider Identify any biopsychosocial complexities that are

impacting the patient

COMPRI [34] Adult patients Healthcare provider Identify and facilitate interdisciplinary care

coordination for patients

MECAM [35] Adult patients Healthcare provider Identify any factors that are posing a risk to the well-

being of a patient

OCCAM [36] Adult patients Healthcare provider Facilitate care coordination for a patient with complex

health needs

https://doi.org/10.1371/journal.pone.0273841.t001
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biological/physical and social/socioeconomic status domains. Over 15 items fit into more than

2 domains, with the maximum being 5 domains. Items that were aimed at collecting adminis-

trative data were not assigned to any domains. Only 6 items spanning across 5 different tools

were assessed to engage the social realities of Indigenous patients (see Table 3 and Fig 2). From

the OCCAM [36], two items tangentially addressed the social realities of Indigenous patients:

these were (i) “HCPs are to assess adverse influence of others within the last two weeks regard-

ing patient’s health related behaviour” and (ii) “HCPs are to assess childhood past history

including disrupted parenting, abuse, and disrupted schooling.” Both of these items indirectly

address aspects of adverse life experiences that shape health. From the MCAM [2], one item

partially addressed how culture frames knowledge to build a shared understanding of health,

“HCP to assess patient’s shared language and culture with provider.” From Reuben [39], the

patient’s participation in religious services is being assessed, this item partially addresses how

culture is therapeutic and correlated with good health. From the INTERMED [27], the HCP is

assessing whether or not the patient has any resistance to treatment, this item is partially

addressing if and how any past adverse life experiences have contributed to their resistance.

Finally, from the case management collaborative community program [33], a cluster of items

Table 2. Domains assessed by identified tools and questionnaires.

Name of instrument or short title Purpose # of

itemsa
Domains assessedb

Bio. Social Psych. HC

access

Health

literacy

Function. Social

realities

A Collaborative Community Program in

Remote Northern Territory [33]

Identify issues which contribute to patient

visiting ED and identify solutions

21+ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Homelessness and underutilization [31] Assess health service usage among

homeless people

5+ ✓

Supporting the support system [32] Assess patients and their support systems 7 ✓ ✓ ✓ ✓

CONECT-6 [30] Identify patients with complex needs 6 ✓ ✓ ✓ ✓ ✓

Homeless Screening Risk of Re-

Presentation [37]

Identify homeless people at risk of re-

hospitalization

8 ✓ ✓ ✓ ✓ ✓

Pie [38] Identify workers at high risk of healthcare

expenditure

10 ✓ ✓ ✓

Reuben [39] Identify high risk of hospitalization among

adults

10 ✓ ✓ ✓ ✓ ✓

ARORA [40] Identify adults at risk of hospitalizations 42 ✓ ✓ ✓ ✓ ✓

Initial Assessment Interview Questions

[41]

Identify high risk seniors 35 ✓ ✓ ✓ ✓ ✓ ✓

Pra [42] Identify risk of hospital admission 8 ✓ ✓ ✓ ✓

SIGNET TRST [43] Improve case finding and coordinate care 6 ✓ ✓ ✓ ✓ ✓

INTERMED [27] Indicate need for multidisciplinary care 20 ✓ ✓ ✓ ✓ ✓

MCAM [2] Identify factors interfering with care 10 ✓ ✓ ✓ ✓ ✓ ✓

MECAM [35] Identify factors posing risk to patient well-

being

11 ✓ ✓ ✓ ✓ ✓ ✓

OCCAM [36] Facilitate care coordination 27 ✓ ✓ ✓ ✓ ✓ ✓

CARS [44] Identify elders at risk of hospitalization 3 ✓ ✓

PCAM [10] Identify biopsychosocial complexities 12 ✓ ✓ ✓ ✓ ✓ ✓

COMPRI [34] Indicate need for interdisciplinary care

coordination

10 ✓ ✓ ✓ ✓ ✓

aThe number of items with a + indicate the minimum items asked at baseline with the potential of additional items depending on responses gathered.
bDomains investigated are the biological, social, psychological, healthcare access, health literacy, functionality, and social realities.

https://doi.org/10.1371/journal.pone.0273841.t002
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addressed food security by asking “Did you go hungry yesterday? How many times did you go

hungry in the last week? Do you worry about how you will get your next meal? Do you worry

that people will steal your food? and Does anyone give you free meals?” Together, these items

address food security which is just one aspect of social and economic resource disparities that

shape health outcomes. Fig 2 displays the items identified that address the social realities of

Indigenous patients.

Table 3. Items engaging social realities.

Name of instrument or short title Item from instrument Engagement with social realities

OCCAM [36] HCP to assess adverse influence of others within the last

two weeks regarding patient’s health related behaviour

This item partially addresses aspects of adverse life experiences

that shape health

HCP to assess childhood past history including disrupted

parenting, abuse, and disrupted schooling

This item partially addresses aspects of adverse life experiences

that shape health

MCAM [2] HCP to assess patient’s shared language and culture with

provider

This item partially addresses how culture frames knowledge to

build a shared understanding of health

INTERMED [27] HCP to assess if the patient has any resistance to

treatment

This item partially addresses aspects of adverse life experiences

that may have contributed to the resistance to treatment

Reuben [39] Patient to self-report if less than weekly participation at

religious services

This item partially addresses how culture is therapeutic and

correlated with good health

A Collaborative Community Program in

Remote Northern Territory [33]

Food security:

Did you go hungry yesterday?

How many times did you go hungry in the last week?

Do you worry about how you will get your next meal?

Do you worry that people will steal your food?

Does anyone give you free meals?

These items partially address aspects of social and economic

resource disparity that shape health

https://doi.org/10.1371/journal.pone.0273841.t003

Fig 2. Items addressing social realities.

https://doi.org/10.1371/journal.pone.0273841.g002
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Discussion

The purpose of this review was to identify and describe existing PCATs to determine the extent

to which they are applicable to Indigenous patients and to establish the need for an Indige-

nous-centered PCAT. By replicating the search strategy outlined by Marcoux et al. [25], we

identified an additional 9 PCATs yet none of these comprehensively addressed the factors

Indigenous peoples, highlighting a continuous failure to address the social realities that are

known to shape the health of Indigenous peoples, as demonstrated in the lack of items identi-

fied in Table 3 and Fig 2. Without an explicit investigation into the sources that cause Indige-

nous patients to present with complexity, existing PCATs unable to identify or address the

ways in which to reduce Indigenous patient complexity. Recommendations to address social

realities are presented below.

Social and economic resource disparity

Exploring socioeconomic limitations and acknowledging the effect of resource disparities is a

means to identify and understand why an Indigenous patient is presenting with complexity

[11,45]. Items to assess social and economic resource disparities should be inclusive of an indi-

vidual’s direct resources but rather note how these disparities have manifested themselves at

the familial and community levels, and in turn, impacted their health. PCATs should allow the

HCP to locate sources of complexity that are not directly present within the patient but rather

the broader domains shaped by colonization [46] that continuously undermine their health.

Social disparities can also operate at a knowledge level through inequities that manifest them-

selves in educational systems and frameworks, furthering social trauma and directly impacting

health literacy. Therefore, it is essential that PCATs that aim to assess complexity among Indig-

enous patients include items that explore health literacy from the perspective of Indigenous

peoples.

Adverse life experiences

If we are to understand the “complexity” of Indigenous patients, acknowledging and identify-

ing how psychosocially mediated adverse life events, rooted in a legacy of colonialism, have

shaped their health is essential [16,47]. Only one item from pre-existing PCATs assessed child-

hood history (see Table 3), yet for Indigenous peoples, the recent history of residential schools

continues to undermine the health of their population. The cultural genocide perpetrated by

residential schools and other colonial policies has significantly harmed the health and wellbe-

ing of individuals, families, and entire communities [48–51]. If a PCAT is to identify the source

of complexity among Indigenous patients, a respectful investigation into specific psychosocial

adverse life experiences, including the impacts of historical trauma, is necessary.

Culture frames knowledge

From an Indigenous cultural lens, knowledge is relational within healthcare interactions,

therefore, all knowledge, including the patient’s and the HCP’s, should be respected, shared,

and exchanged. Building deeper therapeutic relationships is achieved through this cultural

lens, and a patient’s access to and comprehension of health-related knowledge is facilitated

[11,20,52]. Despite this, for many Indigenous patients, healthcare experiences are often

plagued by racism and discrimination [53], drawing parallels to their historical experiences,

further deterring them from seeking care [16]. PCATs that aim to assess complexity among

Indigenous patients should include items that assess the extent to which the HCP is able to
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connect with the patient at a relational level, demonstrating cultural humility and cultural

safety [54,55].

Culture as therapeutic

Connecting with cultural resources and ways of doing is considered to be therapeutic in nature

—reconnecting with Indigenous identity and ceremony not only builds resilience but also pro-

motes a sense of social cohesion [11,52]. In healthcare settings, accessing Indigenous healing

modalities may be important to Indigenous patients yet they are continuously undermined

due to the longstanding impacts of colonization. If a PCAT is to assess complexity among

Indigenous patients, it should be culturally congruent in that it assesses health as it is defined

in Indigenous worldviews and should include items that explore the patient’s preferences in

regards to traditional medicine and healing practices along with their ability to access and

effectively utilize these resources.

Pre-existing domains across PCATs

Though there were no such tools that comprehensively engaged the social realities relevant to

Indigenous populations, pre-existing domains readily assessed in instruments to date should

not be discredited completely. These domains should be contextualized to discern the layers of

historical trauma and ongoing injustices that have largely shaped the health of Indigenous peo-

ples. Recommendations to contextualize pre-existing domains in PCATs are presented in

Table 4.

Additional considerations for complexity among Indigenous patients

While recognizing and integrating social realities into PCATs for Indigenous patients is

important to identify and address the root causes of complexity, there are cautions that must

Table 4. Pre-existing domains contextualized for Indigenous patients.

Domain What it includes What it is missing for Indigenous patients

Biological/physical • Assessment of biological and physical disease/concerns

including co- or multi-morbidity

• Higher rates of diseases, lower life expectancies, and higher levels of infant and

maternal mortality [56] along with increased likelihood of co- and/or multi-

morbidities [57] and mental health manifestations of physical disease [58].

Social/SES • Assessment of socioeconomic status, social factors that

shape health

• Social determinants of health shaped by legacy of colonialism including forced

assimilation, displacement, and lifestyle changes [45].

• how these determinants, including housing, education, employment, food

security, and access to clean drinking water can cause complexity [45].

Psychological/

Emotional

• Assessment of mental health and emotional status • Impacts of historical and ongoing trauma including intergenerational trauma,

collective loss and grief, and structural violence that have manifested themselves

into mental health problems including higher rates of suicide [59–61].

Healthcare Access • Assessment of physical ability to access healthcare services

• Assessment of healthcare coverage

• Separate and complex systems of healthcare for status versus non-status FNMI

peoples, on-reserve versus off-reserve FNMI peoples [15,45,46,61] along with

diffusion of responsibility among governmental entities to provide healthcare to

Indigenous peoples.

• Leading to complications in access, safety, and quality that contributes to

“complexity.”

Health Literacy • Assessment of individual’s ability to comprehend health

information, make appropriate decisions

• Historical events have created a mistrust in the healthcare system and ongoing

racism, communication barriers, and stereotypes reinforce this mistrust, limiting

capacity to obtain health literacy [62–64].

Functionality • Assessment of individual’s independence and autonomy,

degree to which support is required to function on a regular

basis

• Disability caused by fear, mistrust, and avoidance of care, including social

supports as they have oppressed, mistreated, and endangered Indigenous peoples

[65–67].

• Disability in community and/or family roles such as not being able to fulfill

cultural responsibilities [68].

https://doi.org/10.1371/journal.pone.0273841.t004
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be addressed to prevent PCATs from perpetuating power imbalances, re-traumatizing Indige-

nous patients, and addressing complexity from an exclusively Western worldview. Power

dynamics have been theorized to be the driving force behind inequities in healthcare [69]

whereby both overt and implicit discrimination and racism create barriers to healthcare access

for Indigenous peoples [70–72]. PCATs developed for Indigenous patients should not rein-

force stereotypes [71,73] or “other” Indigenous peoples [74]; items should be framed from a

decolonial lens and be asked by the HCP from a place of humility [75,76] while embodying

principles of cultural safety [77]. Furthermore, PCATs for Indigenous peoples should abstain

from making Pan-Indigenous assumptions but rather give space to respect diversity within

Indigenous groups. Given that complexity among Indigenous patients arises from the trau-

matic inter-generational and multi-level impacts of colonization and can manifest itself

through several various different pathways [78], it is important that questions are framed in a

manner that seeks permission before exploring social realities, for example asking “is it okay if
we talk about your living conditions?” allowing the patient to control the depth of information

they feel comfortable disclosing. PCATs to date are conceptualized from Western ideologies in

that they locate the complexity at the individual level and approach complexity from a deficit-

narrative [79]. PCATs for Indigenous patients should identify how social injustices rooted in a

colonial legacy have shaped the health outcomes of Indigenous peoples while not hyper-focus-

ing on where deficiencies exist but rather recognizing the resilience and strengths of Indige-

nous peoples [78,80]. By incorporating an assessment of resilience and protective factors that

prevent complexity, a PCAT for Indigenous patients may provide an avenue for HCPs to rec-

ognize the rich legacy of Indigenous strengths, work alongside the patient to advance Indige-

nous health equity, and acknowledge the dominance of Western health models [81].

Strengths and limitations

To the best of our knowledge, this is the first scoping review to explore PCATs within the con-

text of application to Indigenous populations while specifically investigating the domains of

existing PCATs and how they map onto the social realities that continue to shape the health

outcomes of Indigenous patients. Furthermore, we have identified an additional 9 tools since

the last scoping review of PCATs, presenting a recent list of pre-existing instruments that aim

to assess complexity. One limitation of this study is that it did not evaluate the quality of arti-

cles being included, however, scoping reviews typically do not evaluate study quality which is

aligned with standard recommendations [82]. Another limitation of this review is that it may

have missed non-English studies due to inclusion/exclusion criteria, along with any unpub-

lished studies residing in the grey literature. Furthermore, since this review replicated a previ-

ously developed search strategy, articles that were potentially relevant but omitted in the

previous scoping review by Marcoux et al. [25] may have been missed again—our hand search

did identify an additional 5 tools to be included, though none of these effectively engaged the

social realities of Indigenous patients. It is worth noting that no PCAT included in this scoping

review described in-depth collaboration or consultation with the patient population for whom

it was being developed and/or employed. This lack of patient engagement prompts the need

for future research to incorporate the voices of patients themselves so that the sources of com-

plexity, including the social realities, are accurately described and measured in clinical tools

such as PCATs. Respectful and appropriate patient engagement has been at the forefront of

Indigenous health research for several years now [83,84] and as such, any attempt at develop-

ing a PCAT for Indigenous patients should include the voices and lived experiences of Indige-

nous patients themselves.
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Conclusion

The present review has not identified any pre-existing tools that have been developed to iden-

tify and assess the social realities that shape the health of Indigenous patients who present with

complexity. While there are several PCATs that are inclusive of general population needs, the

factors most relevant to Indigenous populations remain unattended to. Although there were

select items from few tools that inadvertently tapped into some of the social realities, they are

not comprehensive nor are they applicable as stand-alone items to appropriately identify and

address patient complexity among Indigenous peoples. Furthermore, the clinical utility of

these items, even if combined, remains unknown and unclear, with little potential to demon-

strate validities that should be present in clinical tools. Overall, this review highlights that

PCATs to date have neglected to include domains relevant to Indigenous patients, reflecting

an insidious pattern imbedded within colonial systems of healthcare. Results of this scoping

review will be used to ground and inform future work that aims to develop a PCAT for Indige-

nous patients.

Supporting information

S1 File. PRISMA-ScR checklist.

(PDF)

Acknowledgments

The authors would like to thank Elaine Boyling who played a critical role in title/abstract

screening and full-text reviews.

Author Contributions

Conceptualization: Anika Sehgal.

Data curation: Anika Sehgal.

Formal analysis: Anika Sehgal.

Investigation: Anika Sehgal.

Methodology: Anika Sehgal, Cheryl Barnabe, Lynden (Lindsay) Crowshoe.

Supervision: Cheryl Barnabe, Lynden (Lindsay) Crowshoe.

Validation: Anika Sehgal.

Visualization: Anika Sehgal.

Writing – original draft: Anika Sehgal.

Writing – review & editing: Anika Sehgal, Cheryl Barnabe, Lynden (Lindsay) Crowshoe.

References

1. Webster F, Rice K, Bhattacharyya O, Katz J, Oosenbrug E, Upshur R. The mismeasurement of com-

plexity: provider narratives of patients with complex needs in primary care settings. Int J Equity Health.

2019; 18(1):1–8.

2. Peek CJ, Baird MA, Coleman E. Primary care for patient complexity, not only disease. Families, Sys-

tems, & Health. 2009; 27(4):287.

3. Safford MM, Allison JJ, Kiefe CI. Patient complexity: more than comorbidity. The vector model of com-

plexity. J General Internal Med. 2007; 22(3):382–390. https://doi.org/10.1007/s11606-007-0307-0

PMID: 18026806

PLOS ONE Patient complexity assessment tools and Indigenous patient care

PLOS ONE | https://doi.org/10.1371/journal.pone.0273841 August 31, 2022 11 / 15

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0273841.s001
https://doi.org/10.1007/s11606-007-0307-0
http://www.ncbi.nlm.nih.gov/pubmed/18026806
https://doi.org/10.1371/journal.pone.0273841


4. Grant RW, Ashburner JM, Hong CS, Chang Y, Barry MJ, Atlas SJ. Defining patient complexity from the

primary care physician’s perspective: a cohort study. Annals Internal Med. 2011; 155(12):797–804.

https://doi.org/10.7326/0003-4819-155-12-201112200-00001 PMID: 22184686

5. Miller AM, Swartwout KD, Schoeny ME, Vail M, McClenton R. Care coordination to target patient com-

plexity and reduce disparities in primary care. Public Health Nursing. 2019; 36(4):451–460. https://doi.

org/10.1111/phn.12606 PMID: 30895684

6. Tonelli M, Wiebe N, Manns BJ, Klarenbach SW, James MT, Ravani P, et al. Comparison of the com-

plexity of patients seen by different medical subspecialists in a universal health care system. JAMA Net-

work Open. 2018; 1(7):e184852–.e184852. https://doi.org/10.1001/jamanetworkopen.2018.4852

PMID: 30646392

7. Schaink AK, Kuluski K, Lyons RF, Fortin M, Jadad AR, Upshur R, et al. A scoping review and thematic

classification of patient complexity: offering a unifying framework. J Comorbidity. 2012; 2(1):1–9.

https://doi.org/10.15256/joc.2012.2.15 PMID: 29090137

8. Bodenheimer T, Berry-Millett R. Care management of patients with complex health care needs. Policy.

2009; 1(6). https://doi.org/52372 PMID: 22052205

9. Latour CH, Huyse FJ, De Vos R, Stalman WA. A method to provide integrated care for complex medi-

cally ill patients: the INTERMED. Nursing and Health Sciences. 2007; 9(2):150–157. https://doi.org/10.

1111/j.1442-2018.2007.00292.x PMID: 17470190

10. Pratt R, Hibberd C, Cameron IM, Maxwell M. The Patient Centered Assessment Method (PCAM): Inte-

grating the social dimensions of health into primary care. J Comorbidity. 2015; 5(1):110–119. https://

doi.org/10.15256/joc.2015.5.35 PMID: 29090159

11. Crowshoe L, Henderson R, Jacklin K, Calam B, Walker L, Green ME. Educating for Equity Care Frame-

work: Addressing social barriers of Indigenous patients with type 2 diabetes. Can Fam Physician. 2019;

65(1):25–33. PMID: 30674510

12. Griffiths K, Coleman C, Lee V, Madden R. How colonisation determines social justice and Indigenous

health—a review of the literature. J Pop Res. 2016; 33(1):9–30.

13. Hajizadeh M, Hu M, Bombay A, Asada Y. Socioeconomic inequalities in health among Indigenous Peo-

ples living off-reserve in Canada: trends and determinants. Health Policy. 2018; 122(8):854–865.

https://doi.org/10.1016/j.healthpol.2018.06.011 PMID: 30017106

14. Harfield SG, Davy C, McArthur A, Munn Z, Brown A, Brown N. Characteristics of Indigenous primary

health care service delivery models: a systematic scoping review. Globalization and Health. 2018; 14

(1):1–11.

15. Lavoie JG. Policy silences: why Canada needs a National First Nations, Inuit and Métis health policy. Int

J Circumpolar Health. 2013; 72(1):22690.

16. Jones R, Crowshoe L, Reid P, Calam B, Curtis E, Green M, et al. Educating for Indigenous health

equity: An international consensus statement. Academic Medicine. 2019; 94(4):512. https://doi.org/10.

1097/ACM.0000000000002476 PMID: 30277958

17. Barnabe C, Kherani RB, Appleton T, Umaefulam V, Henderson R, Crowshoe L. Participant-reported

effect of an Indigenous health continuing professional development initiative for specialists. BMC Med

Educ. 2021; 21(1):116. Published 2021 Feb 18. https://doi.org/10.1186/s12909-021-02551-9 PMID:

33602213

18. Lafontaine A. Indigenous health disparities: A challenge and an opportunity. Canadian J Surgery. 2018;

61(5):300. https://doi.org/10.1503/cjs.013917 PMID: 30246975

19. MacDonald C, Steenbeek A. The impact of colonization and western assimilation on health and wellbe-

ing of Canadian Aboriginal people. Int J Regional and Local History. 2015; 10(1):32–46.

20. Jacklin KM, Henderson RI, Green ME, Walker LM, Calam B, Crowshoe L. Health care experiences of

Indigenous people living with type 2 diabetes in Canada. Can Med Association J. 2017; 189(3):106–

112. https://doi.org/10.1503/cmaj.161098 PMID: 28246155

21. Lafontaine A. Indigenous health disparities: A challenge and an opportunity. Canadian J Surgery. 2018;

61(5):300. https://doi.org/10.1503/cjs.013917 PMID: 30246975

22. Truth and Reconciliation Commission of Canada. Truth and reconciliation commission of Canada: Calls

to action. Truth and Reconciliation Commission of Canada; 2015A.

23. Tricco AC, Lillie E, Zarin W, O’Brien K, Colquhoun H, Kastner M, et al. A scoping review on the conduct

and reporting of scoping reviews. BMC Med Res Method. 2016; 16(1):1–10. https://doi.org/10.1186/

s12874-016-0116-4 PMID: 26857112

24. Tricco AC, Lillie E, Zarin W, O’Brien K, Colquhoun H, Levac D, et al. PRISMA extension for scoping

reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med. 2018, 169(7):467–473. https://doi.

org/10.7326/M18-0850 PMID: 30178033

PLOS ONE Patient complexity assessment tools and Indigenous patient care

PLOS ONE | https://doi.org/10.1371/journal.pone.0273841 August 31, 2022 12 / 15

https://doi.org/10.7326/0003-4819-155-12-201112200-00001
http://www.ncbi.nlm.nih.gov/pubmed/22184686
https://doi.org/10.1111/phn.12606
https://doi.org/10.1111/phn.12606
http://www.ncbi.nlm.nih.gov/pubmed/30895684
https://doi.org/10.1001/jamanetworkopen.2018.4852
http://www.ncbi.nlm.nih.gov/pubmed/30646392
https://doi.org/10.15256/joc.2012.2.15
http://www.ncbi.nlm.nih.gov/pubmed/29090137
https://doi.org/52372
http://www.ncbi.nlm.nih.gov/pubmed/22052205
https://doi.org/10.1111/j.1442-2018.2007.00292.x
https://doi.org/10.1111/j.1442-2018.2007.00292.x
http://www.ncbi.nlm.nih.gov/pubmed/17470190
https://doi.org/10.15256/joc.2015.5.35
https://doi.org/10.15256/joc.2015.5.35
http://www.ncbi.nlm.nih.gov/pubmed/29090159
http://www.ncbi.nlm.nih.gov/pubmed/30674510
https://doi.org/10.1016/j.healthpol.2018.06.011
http://www.ncbi.nlm.nih.gov/pubmed/30017106
https://doi.org/10.1097/ACM.0000000000002476
https://doi.org/10.1097/ACM.0000000000002476
http://www.ncbi.nlm.nih.gov/pubmed/30277958
https://doi.org/10.1186/s12909-021-02551-9
http://www.ncbi.nlm.nih.gov/pubmed/33602213
https://doi.org/10.1503/cjs.013917
http://www.ncbi.nlm.nih.gov/pubmed/30246975
https://doi.org/10.1503/cmaj.161098
http://www.ncbi.nlm.nih.gov/pubmed/28246155
https://doi.org/10.1503/cjs.013917
http://www.ncbi.nlm.nih.gov/pubmed/30246975
https://doi.org/10.1186/s12874-016-0116-4
https://doi.org/10.1186/s12874-016-0116-4
http://www.ncbi.nlm.nih.gov/pubmed/26857112
https://doi.org/10.7326/M18-0850
https://doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/30178033
https://doi.org/10.1371/journal.pone.0273841


25. Marcoux V, Chouinard MC, Diadiou F, Dufour I, Hudon C. Screening tools to identify patients with com-

plex health needs at risk of high use of health care services: A scoping review. PLOS ONE. 2017; 12

(11):e0188663. https://doi.org/10.1371/journal.pone.0188663 PMID: 29190658

26. Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int Journal Social

Research Methodology. 2005; 8(1): 19–32.
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