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Abstract

Introduction: Healthcare organisations serve clients from diverse Indigenous and other ethnic and racial groups
on a daily basis, and require appropriate client-centred systems and services for provision of optimal healthcare.
Despite advocacy for systems-level approaches to cultural competence, the primary focus in the literature remains
on competency strategies aimed at health promotion initiatives, workforce development and student education.
This paper aims to bridge the gap in available evidence about systems approaches to cultural competence by
systematically mapping key concepts, types of evidence, and gaps in research.

Methods: A literature search was completed as part of a larger systematic search of evaluations and measures of
cultural competence interventions in health care in Canada, the United States, Australia and New Zealand.
Seventeen peer-reviewed databases, 13 websites and clearinghouses, and 11 literature reviews were searched from
2002 to 2015. Overall, 109 studies were found, with 15 evaluating systems-level interventions or describing
measurements. Thematic analysis was used to identify key implementation principles, intervention strategies and
outcomes reported.

Results: Twelve intervention and three measurement studies met our inclusion criteria. Key principles for implementing
systems approaches were: user engagement, organisational readiness, and delivery across multiple sites. Two key types
of intervention strategies to embed cultural competence within health systems were: audit and quality improvement
approaches and service-level policies or strategies. Outcomes were found for organisational systems, the
client/practitioner encounter, health, and at national policy level.

Discussion and implications: We could not determine the overall effectiveness of systems-level interventions
to reform health systems because interventions were context-specific, there were too few comparative studies
and studies did not use the same outcome measures. However, examined together, the intervention and
measurement principles, strategies and outcomes provide a preliminary framework for implementation and
evaluation of systems-level interventions to improve cultural competence. Identified gaps in the literature
included a need for cost and effectiveness studies of systems approaches and explication of the effects of
cultural competence on client experience. Further research is needed to explore the extent to which cultural
competence improves health outcomes and reduces ethnic and racially-based healthcare disparities.
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Introduction
Healthcare organisations serve clients from diverse Indi-
genous and other ethnic and racial groups on a daily
basis, and require appropriate client-centred systems
and services in order to provide optimal healthcare. Yet
there is extensive research evidence demonstrating that
racial and ethnic minorities do not receive equal
treatment when accessing healthcare services [1]. Dis-
parities can result from discriminatory treatment by
healthcare practitioners [2], and can also be amelio-
rated by the actions of healthcare organisations. Cul-
tural competence has been identified as one strategy
to address racial and ethnic health disparities in
healthcare by providing services that meet clients’ cul-
tural, social, and communication needs [3–5].
The concept of cultural competence was first identi-

fied in the late 1980s to address the effects of cultural
and linguistic barriers in the interpersonal encounter
between healthcare practitioners and clients on health
service access and delivery [6]. It was considered that
individual health practitioners needed to be capable
of functioning effectively in cross- cultural contexts
[7], and, that this required them to develop awareness
of cultural differences [6]. Recognising the important
role of organisations, the scope of cultural compe-
tence expanded beyond the interpersonal domain of
cross-cultural care to address multiple levels including
health systems [6].
Cultural competence was defined in the late 1980s

as a “set of congruent behaviours, attitudes and pol-
icies that come together in a healthcare system,
agency or among professionals that enable that sys-
tem, agency or professions to work effectively in
cross- cultural situations” [8]. The responsibility for
cultural competence was therefore considered not just
to concentrate in single healthcare services, but to
also require broader system- wide policies [9]. It was
argued that a systems approach to cultural compe-
tence is required, because: “The bottom line is that
clinicians and caregivers cannot on their own drive
and follow practices that lead to culturally and lin-
guistically appropriate care” [2]. The earlier broad
definition of cultural competence by Cross, Bazron
[8] was reiterated in 2008 by the United States (US)
National Quality Forum [10] as the “ongoing capacity
of healthcare systems, organisations and professions
to provide for diverse client populations high quality
care that is safe, client and family-centred, evidence-
based and equitable”.
Systems approaches are increasingly being applied in

the delivery and management of various aspects of
healthcare [11]. A systems perspective considers health-
care organisations as systems comprised of interrelated
and interdependent components: client care; ancillary

services; professional staff; and financial, informational,
physical and administrative subsystems [12, 13]. Systems
thinking focusses attention on how components are con-
nected to each other within a whole entity, how compo-
nents work together to achieve an intended outcome,
and thereby how systems can be changed to produce
better outcomes [11]. A systems approach to cultural
competency integrates practices throughout the organi-
sation’s management and clinical sub-systems, thus re-
quiring an amalgamation of attitudes, practices, policies
and structures to enable healthcare organisations and
professionals to work effectively in culturally diverse
situations [8]. An organisation becomes more cultur-
ally competent by adapting these systems and subsys-
tems to the needs of its diverse workforce and client
population [13].
In the decades since the first definition of cultural

competence, racial and ethnic diversity has increased in
Canada, Australia, New Zealand (NZ) and the US (the
CANZUS nations), with Census projections predicting
continuing diversification [2]. In these nations, Indigen-
ous and other ethnic and minority peoples, particularly
those with limited English proficiency, share poorer
health and life expectancies than the majority popula-
tions [1, 3, 14–16]. Hence, the mandate for systems-level
cultural and linguistic competence to reduce disparities
in healthcare has strengthened.
Multi-levelled and multi-strategic systemic responses

have been enacted in the four countries to improve cul-
tural competence. At national levels, the governments of
NZ and the US have enacted legislation (NZ Health and
Disability Act and US National Standards for Culturally
and Linguistically Appropriate Services (CLAS) in health
and health care which have been legislatively mandated
by at least six states) to improve culturally competent
care, language access services and organisational sup-
ports for cultural competence [13, 17–19]. The US Na-
tional Quality Framework reiterated its commitment by
identifying six domains for cultural competency: 1) lead-
ership; 2) integration into management systems and op-
erations; 3) workforce diversity and training; 4)
community engagement; 5) client- provider communica-
tion; and 6) care delivery and support mechanisms [10].
Australia has recently renewed its national framework for
cultural respect [20] and in Canada, the broad Multicul-
turalism Act is aimed at providing all citizens with equal
access and opportunities to ensure that needs associated
with culture are considered in decision-making processes
[21]. National professional associations have also devel-
oped healthcare practitioner competency standards.
At regional and local levels, healthcare organisations,

including hospitals and primary healthcare services are
increasingly recognising cultural competence as an or-
ganisational strategy to address the needs of diverse
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client populations [4]. Healthcare organisations have
developed policies; workforce education and training
programs; audit, monitoring and quality improvement
practices; and culturally tailored programs and services
[6, 15, 22–28]. Despite some healthcare organisations
being responsive to the cultural and linguistic needs of
their client populations, the required financial invest-
ments and failure to recognise the potential benefits
mean that some organisations do not implement cultural
competence interventions [13].
Despite such efforts to enact systems-level approaches

to cultural competence, few studies have described or
assessed the extent of systems approaches to cultural
competence [13]. This paper aims to bridge the gap in
available evidence about systems approaches to cultural
competence by systematically searching, selecting and
synthesising existing publications to map key concepts,
types of evidence, and gaps in research [29]. By so doing,
the review will provide healthcare organisations with
guidance to implement systematic approaches to cultural
competence by identifying the mix of strategies that
work in practice, principles for implementing them, and
the extent to which they can expect improvements in cli-
ents’ experiences of healthcare and their health outcomes.
As suggested by Dijkers [30], assessments of the quality of
studies are included to provide confidence that the impli-
cations of the review for policy, practice or clients, are
based on high quality research. The research question
was: What is the current evidence base for the impact of
systems level approaches to cultural competence?
The objectives of the paper are to:

1. Identify systems-level interventions that have been
evaluated in the literature;

2. Report the effects of these interventions in
improving cultural competence;

3. Report on how cultural competence at a systems-
level has been measured;

4. Summarise the quality of available evidence.

Method
The paper is based on the results of a broader systematic
scoping review of the literature to identify intervention
strategies and indicators which have been applied to in-
crease cultural competency in health care, along with
the outcomes of these interventions [31]. The review of
cultural competence in health care in Australia, NZ,
Canada and the US was undertaken first in July 2012
and updated in June 2016. The four CANZUS nations
were selected because they share a history of settler col-
onisation by Britain, similar legacies of English common
law, political governance, language, settlement and cul-
ture, and health systems [32].

However, important contextual differences in broad
national healthcare systems and cultural competence ap-
proaches affect its implementation.

Search strategy
The search strategy employed for the review comprised an
initial search in 2012, for the period 1 January 2002–31
July 2012. The start date was determined by the seminal
US Institute of Medicine report on Unequal Treatment:
Confronting Racial and Ethnic disparities in healthcare [1]
which highlighted systemic disparities in health care and
health status for racial and ethnic minority populations.
The search was updated in June 2016 for the period 1
August 2012–31 December 2015.
For each search, a qualified librarian systematically

searched 17 electronic databases and relevant websites
(Fig. 1). Peer-reviewed and grey literature (including
government and agency reports) published in English
were included. The references of reviews of cultural
competency in healthcare were hand-searched for add-
itional relevant studies.

Inclusion criteria
Studies were included in the broader review [31] if they:

1. Explicitly focussed on cultural competence in
relation to Indigenous and other minority ethnic and
racial groups in Australia, Canada, NZ or the US.
That is, studies aimed to improve cultural
competence or included an indicator of cultural
competence (or like terms). Included studies were
designed to addresscultural awareness of health staff;
Indigenous or ethnic minority peoples’ access to
health services, procedures, and/or culturally specific
programs; the provision of culturally respectful
services; Indigenous or ethnic minority workforce
development; and culturally tailored interventions.
We did not include studies with a primary focus on
racial or ethnic disparities in health, the recruitment
and retention of staff members who reflect the
cultural diversity of the community served, nor the
identification of Indigenous peoples or ethnic
minorities in health service records.

2. Related to cultural competence in any health care
service (i.e. hospitals, primary health care settings,
specialist health areas, private practice and
community health settings), and for both health care
outcomes and population health outcomes;

3. Were intervention evaluations or studies of
indicators/measures of cultural competency.
Following Sanson-Fisher, Campbell [33], intervention
evaluations were defined as studies that evaluated
the effectiveness of a strategy, service, program or
policy designed to improve cultural competency.
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Indicator/measurement studies were defined as stud-
ies that described, developed, tested or applied mea-
sures/indicators of cultural competence.

Identification, screening and inclusion of publications
As shown in the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) diagram [34]
in Fig. 2, a total of 1171 publications were identified in
the first search and a further 1543 publications in the
second search. The titles and abstracts of these 2714
publications were imported into the bibliographic cit-
ation management software, EndNote X7, duplicates re-
moved and their abstracts manually examined to identify
evaluations of strategies to improve cultural competency
in health care or indicators of cultural competency. One
author (RB) screened the first search and a second
author (CJ) retrieved and screened titles and abstracts of
the remaining publications from the second search; those
which did not meet inclusion criteria were excluded. The
full texts of the remaining publications were retrieved and
screened by blinded reviewers (RB, JM). Inconsistencies in
reviewer assessments were resolved by consensus.
In this paper, we report on the evidence for healthcare

systems approaches to cultural competence. A total of
141 publications relevant to this review were included in
the broader review. For the purposes of this review,

studies focussed on healthcare organisational systems
approaches were mined and extracted from the broader
review.

Data analysis
Data that related to the author, year and type of pub-
lication; country where developed and population;
health care setting; type of intervention/measurement;
healthcare outcomes assessed; outcome indicator and/
or measure; study design and study quality were ex-
tracted (Table 1). The quality of intervention studies
was assessed using the Effective Public Health Prac-
tice Project (EPHPP) quality assessment tool for
quantitative studies and Critical Appraisal Skills
Programme (CASP) quality assessment tool for quali-
tative studies.
Thematic analysis methods [35] were used to identify

key themes across evaluations. A mind map was con-
structed to sort the intervention strategies utilised and
their associated outcomes. Overarching themes were
then reviewed, refined and named [35].

Results
We found 15/109 (13.8%) papers that met the inclusion
criteria as evaluating or providing measures for systems
approaches to cultural competence. Of these, 12 were

Fig. 1 Search strategies
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intervention studies and three were measurement stud-
ies. There was a significant variation in focus, content,
mode of delivery and duration of interventions. There
was also heterogeneity in the outcomes reported across
the studies. A summary of the extracted characteristics
of the included studies is provided in Table 1. Measure-
ment studies are shaded.

Publication year
The quantity of publications was somewhat evenly
spread over the time period (2002–2016). Four publica-
tions were included from the first 5 years (2002–2006),
six from the second (2007–2011) and five from the third
4-year period (2012–15).

Country of origin, population and healthcare setting
Seven publications were from the US (one of these com-
pared results with Australian hospitals); four were from
Australia; and four from NZ, and one was NZ/Australian.
No studies were from Canada. All but one of the US pub-
lications focussed on ethnic and racial minority clients
other than Indigenous peoples, or diversity in general; one
on American Indian and Alaskan native clients. The

Australian and NZ publications all focussed on Indi-
genous clients. The healthcare settings that were the
focus on the cultural competence intervention/meas-
ure were hospitals (n = 5 publications), primary
healthcare services (n = 4) and specialist mental health
(n = 4), antenatal (n = 1) and disability (n = 1) services.

Intervention details
Although expressed using diverse terms (e.g. cultural
sensitivity, cultural respect, diversity management), the
aim of all 15 papers was to increase cultural competency
through systems level-approaches. A detailed overview
of intervention components is provided in Table 2. The
symbol ✔ denotes evidence that the author(s) explicitly
advanced adoption or support of the element of cultural
competence, ~ denotes an implicit or inferred reference
consistent with the intent of that element; and ✗ denotes
no evidence for that element.

Principles for implementation
The three most commonly reported principles for
implementing systems-level interventions and mea-
sures to improve culture competence were: user

Fig. 2 PRISMA flow diagram
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engagement (n = 8), organisational readiness or com-
mitment (n = 8) and delivery across multiple sites (n =
12). Other principles mentioned in publications included:
being grounded in a social view of health, employing mi-
nority group staff, creating a welcoming service, support-
ing access, integrating cultural protocols, self-rating of
services’ processes of change against the end goal of cul-
tural security, using multi-level strategies and careful
coordination.

User engagement
Eight of the 12 papers described engagement and collab-
oration with affected population groups in the develop-
ment and/or implementation of systems level cultural
competence [18, 19, 36–41]. The frequency with which
publications reported engagement with users in the
development and delivery of effective cultural compe-
tence interventions indicates the importance of user in-
volvement in identifying appropriate interventions. For
example, Chong et al. [36] described a quality improve-
ment framework designed collaboratively with Aborigi-
nal Australians, and noted that hospitals with improved
cultural sensitivity were those who engaged and had re-
lationships with local Aboriginal Australian communities
and commitment to supporting their Aboriginal work-
force. This required senior management to prioritise and
support this work and ensure that Aboriginal staff were
trained to facilitate the process. Siegal et al. [19] identi-
fied the importance of users’ knowledge of cultural
needs as one of 12 domains of US gold standard per-
formance indicators that could be integrated within
mental health services to measure the integration of cul-
tural competence into daily operations. The emphasis on
user involvement in part, was related to a recognition
that healthcare users from diverse ethnic and racial
backgrounds often have different worldviews to those
underpinning the services of healthcare organisations
and practitioners. For example, Wiley [18] noted conflict
between worldviews of Maori disability clients which were
based on Maori beliefs and traditions, compared with
those of the mainstream services which were perceived by
clients to fail to listen to the client or family. The conse-
quence of not involving users was described by Wiley [18]
whose evaluation of NZ’s national disability strategy found
that Maori disability clients deemed the strategy to be less
than optimally effective because it was adapted from
mainstream to the Maori context rather than user-
developed.

Organisational readiness and commitment
The issue of organisational readiness for implementing
cultural competence strategies was addressed in eight
publications. For example, from the US, an exploratory
study by Noe [42] focussed on the issue of the

organisational readiness and capacity of 27 healthcare
services of the Department of Veterans Affairs to adopt
and implement native-specific services for American In-
dian and Alaska Native (AI/AN) veterans. They used an
adapted Organisational Readiness to Change Assessment
survey and profiled the availability of AI/AN veteran
programs and interest in and resources for such pro-
grams. Other publications considered the commitment
of managers to supporting cultural competence as one
key enabler of implementation [5, 36, 37, 43–45].

Multiple sites of delivery
All of the included publications considered the imple-
mentation of cultural competence across multiple,
rather than single healthcare sites. The number of
sites ranged from two primary healthcare services
[37] to 66 hospitals [5].

Strategies of systems-level interventions
The 12 systems-level intervention studies to improve
cultural competence could be categorised into two broad
types of approach: 1) audit and quality improvement ap-
proaches conducted across or within health services; and
2) evaluations of organisation-level systemic policies or
strategies for cultural competence.

Audit and quality improvement approaches
conducted across or within health services
We found five intervention publications that reported
on the trialling and/or implementation of audit and
quality improvement approaches through targeted strat-
egies [36, 38–41]. All five specifically focussed on Indi-
genous clients from Australia (3) and NZ (2) and were
implemented within hospitals, primary healthcare ser-
vices, mental health and antenatal services.
In these diverse healthcare settings, each study docu-

mented the development or tailoring of audit tools for
the setting. In some studies, audit processes were used
simply to identify the need for quality improvement. For
example, persistent and significantly poorer Aboriginal
perinatal outcomes motivated Reibel and Walker [41] to
audit the usage frequency and characteristics of cultural
responsiveness of maternal and child health antenatal
services used by Aboriginal women in Western
Australia. The utility of such studies lay in their identifi-
cation of the extent of need for quality improvement.
Other studies developed audit tools and tested them in
trial sites. From Australia, for example, a case study by
Chong [36] evaluated the development and piloting of
an evidence based quality improvement framework to
improve cultural sensitivity as it relates to Aboriginal
health service delivery in five hospitals.
One study documenting the full audit and quality im-

provement cycle from NZ described the development
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and use of culturally and clinically reliable bicultural
audit tools, the 25-item Consumer Notes Clinical Indica-
tors (CNCI), to measure the achievement of culturally
competent mental health nursing practice standards
against standards of expected health care [39, 46].
Client ethnicity data was collected and linked to these

quality measures. Another pre-post mixed methods
study by Liaw [38] also documented the full audit and
quality improvement cycle with 10 general practices.
The study assessed the identification of Aboriginal cli-
ents, completion of health checks and management of
chronic disease risk factors, and training and mentorship
of staff to embed cultural respect in practice [38]. Moni-
toring of the frequency and characteristics of expected
healthcare and client usage was then conducted [38, 39].

Evaluations of service-level policies or strategies
for cultural competence
We found six evaluations within or across service-level
policies or strategies for cultural competence [5, 18, 37,
43–45]. Four were from the US, one compared US
and Australian hospitals, one was from Australia and
one from NZ. The evaluations of service-level policies
and strategies for cultural competence considered very
diverse populations and healthcare settings. One study
evaluated the effects of organisational cultural compe-
tence policies on healthcare and health outcomes
[43]. This US study by Lieu [43] examined the cul-
tural and linguistic competence policies of five health
plans in three states, and their association with qual-
ity of managed care for Medicaid-insured children of
non-English speakers with asthma.
Two studies evaluated the effect of cultural compe-

tence on clients’ experiences of care. Weech- Maldonado
et al. [5] explored whether greater cultural competence
in hospitals improved client experiences, particularly for
ethnic/racial minority clients, by correlating scores from
the US national Consumer Assessment of Healthcare
Providers and Systems Hospital Survey with those from
the Cultural Competence Assessment Tool for Hospi-
tals. Freeman et al. [37] identified cultural respect strat-
egies in two primary healthcare case studies. The
strategies were: being grounded in a social view of
health, including advocacy and addressing social deter-
minants; employing Aboriginal staff; creating a welcom-
ing service; supporting access through transport,
outreach, and walk-in centres; and integrating cultural
protocol. They also identified client experiences and bar-
riers to cultural respect (communication difficulties; ra-
cism and discrimination; and externally developed
programs).
Three studies evaluated the extent to which (or how

well) organisational or national cultural competence pol-
icies/strategies had been implemented. Whitman and

Davis [45] considered whether the policies and practices
used by Alabama hospitals met the national US National
CLAS standards. Whelan et al. [44], compared diversity
management strategies by senior hospital managers in
Pennsylvania with those of Sydney hospitals to deter-
mine how well they implemented best practice diversity
management. The diversity management activities evalu-
ated included planning, stakeholder satisfaction, diversity
training, human resources, health care delivery, organ-
isational change, diversity performance, and external and
internal influences on racial/ethnic diversity initiatives.
From NZ, Wiley [18] suggested a need for improved co-
ordination, collaboration, workforce development, infor-
mation and resources, and community engagement in
the implementation of the NZ Disability Strategy.

Outcomes of systems-level cultural competence
interventions
Four types of outcomes of systems-level cultural compe-
tence were identified. These were: 1) organisational sys-
tems outcomes including improved resources/tools for
providing cultural competence and identification of
needs for improvement; 2) outcomes related to the cli-
ent/practitioner encounter including identification of
cultural respect/communication, client/family satisfac-
tion, and practitioner outcomes/satisfaction; 3) health-
care and health outcomes; and 4) broader outcomes
such as informing national standards for cultural
competence.

Organisational healthcare systems outcomes
Seven of the 12 intervention papers described outcomes
of improved resources/tools for providing cultural com-
petence, and all 12 papers identified needs for systems
improvements in promoting cultural competence. The
publications that reported audit and quality improve-
ment approaches [37–41] considered these approaches
to be relevant for establishing benchmarks for health
service utilisation and quality and to driving system-
wide healthcare action against national standards, and
reported improved healthcare outcomes. Audits pro-
vided a quality mechanism for identifying aspects of
health care where improvements in cultural competence
were needed [39, 40] and a commitment by healthcare
administrators to achieving culturally-competent policy,
health service delivery and environments [36]. Liaw et
al. [38] found encouraging improvements in primary
healthcare staff members’ scores on cultural competency
scales, and that audits, training and mentoring led to in-
creases in Aboriginal health checks and improved man-
agement of clinical risk factors.
All 12 publications identified areas of further need for

improved implementation of systems approaches to cul-
tural competence. For example, Reibel and Walker [41]
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identified that only nine of the 42 Western Australian
antenatal services which reported use by Aboriginal
women, had provided both culturally secure and con-
sistent antenatal care. Few services incorporated Abo-
riginal specific antenatal protocols/program, employed
Aboriginal Health Workers, or were accessed regu-
larly by Aboriginal women. The authors suggested
that the cultural responsiveness indicators used in the
audit established benchmarks as a starting point for
future service delivery improvement [41]. Freeman et
al. [37] concluded that service-level strategies were
necessary to achieving cultural respect and had the
potential to improve Aboriginal and Torres Strait Is-
lander health and wellbeing.
Similarly, studies based on surveys of healthcare

system administrators also identified needs for sys-
tems improvements in promoting cultural compe-
tence. For example, Noe et al. [42] determined that
program needs, leaders’ practices and communication
predicted the provision of care that staff considered
met the needs of AI/AN veterans, but not implemen-
tation of native-specific services. Assessment of or-
ganisational readiness could assist in developing
strategies for adopting and implementing native-
specific programs and services. At a broader scale,
Whelan et al. [44]’s comparison of Australian and US
hospitals found that both systems can do much more
to implement best practices in diversity management.
Australian hospitals scored higher on organisational
change indicators; US hospitals on human resource
indicators, but there was more similarity than differ-
ence. They concluded that despite 30–40 years of
“multicultural health”, hospitals in neither country has
achieved best practice. Similarly, the study by Whit-
man and Davis [45] of Alabama hospitals found that
although these hospitals were taking initial steps to
prepare for a diversifying client population, only 13%
hospitals met all four of the linguistic CLAS stan-
dards, and 19% met none. That is, enforcement of na-
tional legislation was inconsistent and legislation in
itself does not necessarily guarantee health service
implementation.

Client/practitioner encounter outcomes
Study outcomes also included the increased involvement
of clients and their families in their own healthcare, im-
proved relationships in the client/practitioner encounter,
and consequently increased health service access and
frequency of visits. For example, Weech-Maldonado et
al. [5] found that greater cultural competence was posi-
tively associated with some measures of clients’ expe-
riences with care (doctor communication, overall
hospital rating and hospital recommendation). There
were greater relative benefits for non-English-speaking

non-Hispanic whites. Freeman [37] found that 22 staff
and 21 clients reported positive appraisals of the
achievement of cultural respect. While not significant,
Reibel and Walker [41] found that Aboriginal women
increased utilisation to the nine culturally responsive
antenatal services from 3 to 5 visits.

Health outcomes
Health outcomes were also reported. Lieu et al. [43]
found that Medicaid-insured children of non-English
speakers with asthma clients of managed care practice
sites with the highest cultural competence scores were
less likely to be underusing preventive asthma medica-
tions based on parent report at follow-up (odds ratio:
0.15; 95% confidence interval: 0.06–0.41 for the highest
vs lowest categories) and had better parent ratings of
care. O’Brien et al. [40] found that implementation of
their NZ audit and quality improvement approach in
mental health services enabled measured improvements
in clients’ and families’ involvement in health care and
ultimately improved recovery. Thus, cultural compe-
tence improved the quality of healthcare and produced
health outcomes.

National outcomes
Finally, there were national policy outcomes from cul-
tural competence interventions. For example, elements
of the quality improvement toolkit developed for hospi-
tals by Chong et al. [36] were included in the Australian
Council of Healthcare Standards; this provided a further
driver for change. Wiley [18] demonstrated that there
was commitment to achieving a culturally-competent
NZ national disability strategy, health service delivery
and workplace environment to benefit Maori people
with disabilities. The implementation of the strategy
required collaboration across sectors, accountability
structures and effective evaluation tools, as well as
collaboration between Maori people with disabilities
and their families, and the disability sector. As stated
by Wiley [18], these “provide cautionary lessons that
Indigenous [and other ethnic and racial] peoples and
governments in other countries can use in the devel-
opment of culturally comprehensive… policy.”

How has cultural competence at a systems-level been
measured?
Many of the intervention studies incorporated measure-
ment instruments, but we also found three studies that
specifically reported the development of quality im-
provement and other indicators to measure cultural
competence at systems levels. Of these, two were from
the US and focussed on diverse ethnic and racial groups,
and one from NZ which described the development of
clinical and cultural competence indicators for mental
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health service improvements for Maori clients. The
rigorous processes of indicator development and testing
described demonstrated the considerable resources
which have been invested into developing and piloting
instruments to audit service performance across sectors
within health [19, 46].
A US study by Siegal et al. [47] described the develop-

ment of gold standard indicators that could be inte-
grated within mental health services to measure the
integration of cultural competence into daily operations.
The US Substance Abuse and Mental Health Services
Administration Centre developed, pilot tested and estab-
lished the psychometric properties of the measures using
an expert panel to rate the measures according to their
importance, feasibility, reliability and likely stage of im-
plementation. The result was a checklist of 85 perform-
ance measures, clustered within 12 domains:
commitment of the organisation to cultural competence;
integration of cultural competence within organisation;
activities related to cultural competence in organisa-
tional components; cultural competence advisory com-
mittee; knowledge of cultural needs of target population;
knowledge of cultural needs of users; linguistic capacity;
services; cultural competence training and education; re-
cruitment, hiring and retention; outcomes; and con-
sumer and family education.
Also targeting mental health services, O’Brien et al. [46]

described the development and validation of the NZ cultur-
ally and clinically reliable bicultural audit tools to measure
the achievement of their mental health nursing practice
standards (evaluation of their implementation is described
above). The CNCI audit tool was based on identification of
‘critical events’ from nursing notes in consumer’s case
notes. Critical events were ‘non-sentinel rate- based clinical
indicators considered crucial to achievement of practice
standards which if not achieved, identified a need for im-
mediate rectification [46]. Of 100 clinical indicator state-
ments, 25 valid and reliable indicators were considered to
be crucial to the achievement of the NZ standards. The
measures were also considered to be relevant to mental
health nursing internationally by providing a frame-
work for improving practice against standards of ex-
pected health care [40].
Weech-Maldonado et al. [48] described the develop-

ment of the Cultural Competency Assessment Tool for
Hospitals (CCATH) to reflect the six US National Quality
Forum domains and 14 CLAS standards. An initial draft
of the tool was then pilot tested to ensure ease of adminis-
tration, comprehensibility and clarity, and to minimise re-
sponse burden. It was revised, then field tested with five
Californian and Pennsylvanian hospitals. The pilot testing
resulted in the redesign and reduction of the survey to 28
items based on four overarching domains: culturally com-
petent care; human resource management; translation and

interpretation; and leadership, climate and strategies.. The
28-item version was then focus tested with hospital staff
from seven US states and interviews with hospital admin-
istrators. Final revisions were then completed. The study
found that the CCATH scales were reliable, and that the
CCATH can be used to evaluate hospital performance in
cultural competency and identify improvements. Not for
profit hospitals had higher CCATH scores than for profit
hospitals.

The quality of available evidence
Only one of the 12 intervention studies was rated of
strong quality [43]. Four studies were rated of moderate
quality, and seven of weak quality, with lack of consist-
ently strong methodology across the majority of assessed
criteria. The quality of the three measurement studies
was not assessed.
There were no randomised controlled studies. One

was a prospective cohort study, which used multiple
data sources [43]; one a pre-post intervention cohort
analytic study [39]. Six provided evidence from con-
trolled single timepoint audits or measures of cultural
competence across multiple healthcare services [5, 39–
42, 44, 45]. The remaining three studies used an explora-
tory qualitative case study design [18, 36, 37].

Limitations
The publications reviewed were identified using a rigorous
search strategy which incorporated electronic databases,
websites/clearinghouses and reference lists of reviews de-
signed to discover peer and non-peer reviewed publica-
tions. Therefore, it is highly likely that the studies in this
review are representative of published cultural compe-
tence research from the US, Canada, NZ and Australia.
However, being a non-exhaustive search strategy, it is pos-
sible some relevant publications were not found. Add-
itionally, due to the breadth and complexity of systems-
level cultural competency, this review only included stud-
ies which explicitly aimed to improve, or included an indi-
cator of cultural competency, possibly excluding studies
which implicitly aimed to increase cultural competence.
Given the complexity of systems-level approaches, studies
may have used terms (such as diversity management,
community engagement, or quality improvement for par-
ticular health issues and population groups) which were
not included in our search. To further develop the evi-
dence base on systems-based interventions to improve
cultural competency and their impacts on relevant out-
comes, it is important that studies use consistent termin-
ology and explicitly address this in their aims.

Discussion
Systems approaches focus attention on how things work
together to achieve an intended outcome and on
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understanding of the ‘whole’ system [11]. By understand-
ing how things are connected to each other within a
whole entity, systems can be changed to produce better
outcomes [11]. Derived from the thematic analysis of the
interrelated systems implementation principles, strat-
egies, and outcomes identified in this systematic scoping
review, Fig. 3 below provides a preliminary generic
framework for systems-level approaches to cultural com-
petence; however the framework would require tailoring
for specific country/setting/populations and types of
health care services provided.
All of the 12 intervention studies explicitly iterated

some core principles for implementing cultural compe-
tence across healthcare systems. There was variation
across studies in the explication of important implemen-
tation principles. The three highlighted in this review
were user engagement in the development and/or imple-
mentation of strategies, organisational readiness, and de-
livery across multiple sites. Other reviews of the cultural
competence literature have also reported the value of
user engagement to ensure congruence of strategies with
the cultural beliefs, values and practices of the affected
population groups [4, 23, 27, 28]. However, studies in
this review provided innovative systematic ways to
embed user engagement into healthcare. These included
providing services that are based on the worldviews/par-
adigms and control by the user group (e.g. [18, 37]),
audit indicators for user’s consent, choice, mutual goal

setting and review; assessment by cultural advisors; spe-
cific cultural preferences and access to these; and sup-
port for access to traditional medicine/remedies (e.g.
[19, 46]). The finding that some mainstream systems
level interventions were less users (e.g. [18]), suggests
that similar to other cultural competence strategies,
achieving improvements in systems-level cultural com-
petence approaches is dependent on early collaboration
with affected user groups and networks with user-
controlled health services.
The issue of organisational readiness/commitment has

also been identified in other reviews. It makes sense that
organisational commitment is required for systems ap-
proaches, given the complexity required to coordinate
organisational sub-systems to work together in a coordi-
nated way to achieve culturally competent healthcare
provision [49]. Organisational commitment is also re-
quired because cultural competence is just one of many
investment priorities facing healthcare organisations,
and as [50] argued, the available financial incentives for
cultural competence remain “not always clear or consist-
ent”. Studies have suggested that the business potential
provided by quality culturally competent care should be
recognised in national cultural competence policies or
strategies by linking these with quality care incentive
payments [13, 50]. However, this systematic search
found no intervention studies of the impact of financial
incentives or the cost effectiveness of systems-level

Fig. 3 The implementation principles, strategies and outcomes of systems approaches to cultural competence
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approaches; hence it remains unclear whether systems-
level cultural competence is a cost-effective strategy.
An interesting review finding was that all intervention

studies of systems approaches were implemented across
multiple sites. This may be a result of efforts to scale up
interventions and for maximum reach and outcomes, or
simply due to a quest for stronger research outcomes.
Further research is needed within singular health organ-
isation and across multiple organisations.
The two key types of intervention strategies to embed

cultural competence within health systems identified
were: audit and quality improvement approaches; and
service-level policies or strategies for cultural compe-
tence. Audit and quality improvement approaches were
implemented across diverse healthcare settings and rele-
vant to improving healthcare practice against national
benchmark standards. They resulted in improved rela-
tionships with local communities, increased health ser-
vice access and frequency of visits, and the increased
involvement of clients and their families in their own
healthcare and ultimately improved recovery following
mental illness [38, 40, 41]. Evaluations of service-level
policies and strategies for cultural competence included
cultural protocols or policies such as for interpretor ser-
vices and translation of materials; workforce diversity
and training; the tailoring of services or programs;
providing a conducive organisational environment; advo-
cacy; promoting national standards; and increasing ac-
cess, participation and quality. Studies found that
compliance with service level policies resulted in
improved client and family satisfaction and health out-
comes such as improved compliance with medication [5,
43]. These findings were extended by a promising recent
paper, published post- search, which found that a sys-
temic, multifaceted and organisational level cultural
competency initiative in two hospitals led to overall per-
formance improvement, and outperforming of control
hospitals with respect to diversity climate [49].
We could not determine the overall effectiveness of

systems-level interventions to reform health systems be-
cause interventions were context specific to both the
country, setting and population, and to the type of
health care services concerned. As well, there were ei-
ther too few comparative studies, or studies did not
examine the same outcome measures. The preponder-
ance of the literature about systems-level cultural com-
petence interventions focussed on qualitative process
evaluations, which explore the concepts and issues and
described the interventions and formative or intermedi-
ate outcomes. It is likely that this is because the field is
still in the relatively early stages of development, there-
fore there has not been enough elapsed time for follow-
up studies and thus we do not know the full impact of
systems-level cultural competence interventions on

healthcare services or their clients. Further, almost every
included study utilised a different measure, suggesting
that measures of cultural competence at systems level
require further elucidation. The domains of the mental
health performance measures for administrative and ser-
vice entities [19] and more recent CCATH for applica-
tion in hospitals [48] suggest that important outcome
measures are: the cultural competence of clinical/health
care (including consumer representation and care deliv-
ery), human resource management (including workforce
diversity and training), translation and interpretation ser-
vices, and organisational commitment, leadership and
data management and quality improvement systems.
The findings of this review suggested that also useful are
measures of the health outcomes from interventions and
broader research translation to effect national or juris-
dictional policies related to cultural competence in
healthcare. Documented measures (e.g. [46–48]) are cur-
rently based on the perceptions of healthcare managers/
administrators who are likely to have the required infor-
mation to complete them [49]; however, given the im-
portance of user engagement, there is a strong case for
incorporation of patient perspectives in evaluating the
cultural competence of healthcare interventions. In the
case of national level policy interventions, the same
would apply to the inclusion of policy makers and public
perspectives. The effectiveness of an intervention would
be evaluated based on improvement in outcome mea-
sures. While tailoring across healthcare setting is neces-
sary, as suggested by Brach and Fraser [50], the
consistent use and reporting of systems-level cultural
competence measures within each setting type would
provide an important tool for comparable quality im-
provement efforts to build a strong evidence base.
Identified gaps in the literature included a need for

cost-effectiveness studies of systems approaches to im-
prove cultural competence, further explication of the ef-
fects of cultural competence on client experience, and
studies to further explore the ultimate effect of cultural
competence on improving health outcomes and redu-
cing ethnic and racially-based healthcare disparities.
Doing so will require a concerted commitment to ad-
equately funding the implementation and monitoring of
such initiatives [50, 51].

Implications
Few studies have previously examined the impact of
systems-level approaches to cultural competence [22, 25,
49]. While substantial evidence suggests that systems-
level cultural competence should work, our finding of only
12 intervention studies means that we cannot confidently
determine the extent to which systematic approaches to
cultural competence are useful for improving clients’ ex-
periences of healthcare and their health outcomes. Rather,
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there is little guidance for healthcare organisations about
how to identify what mix of cultural competence strategies
works in practice; when and how to implement them
properly [22], or whether their investment in cultural
competence interventions will have the intended effects
on client experiences or health outcomes.

Abbreviations
ACP Journal club: American College of Physicians Journal Club; AI /
AN: American Indian and Alaska Native; AIATSIS: Australian Institute of
Aboriginal and Torres Strait Islander Studies; ApaI-ATSIS: Australian Public Affairs
Information Service – Aboriginal and Torres Strait Islander Studies;
ATSIHealth: Aboriginal Torres Strait Islander Health; Sahps: Consumer
Assessment of Healthcare Providers and Systems survey; CANZUS
nations: Canada, Australia, New Zealand and the United States NZ: New
Zealand; CASP: Critical Appraisal Skills Programme quality assessment tool;
Step: Cultural Competence Assessment Tool for Hospitals; CINAHL: Cumulative
Index to Nursing and Allied Health Literature; CLAS: Culturally and Linguistically
Appropriate Services; CNCI: Consumer Notes Clinical Indicators; Cochrane
DSR: Cochrane Database of Systematic Reviews; CQI: Continuous quality
improvement; DARE: Database of Abstracts of Reviews of Effects; EBM
Reviews: Evidence Based Medicine reviews; Afpp: Effective Public Health
Practice Project quality assessment tool; FAMILY-ATSIS: Family Aboriginal Torres
Strait Islander Studies; PARENTS: Primary Application Information Service;
PPAQ: Professional Practice Audit Questionnaire; PRISM: Preferred Reporting
Items for Systematic Reviews and Meta-Analyses; US: United States

Acknowledgements
Thanks to Mary Kumjav who completed the initial searches.

Funding
Not applicable.

Availability of data and materials
Not applicable – the review is based on published papers.

Authors’ contributions
All authors were integrally involved in designing the review. All screened the
publications, rated their quality and read and approved the final manuscript.
JM drafted the manuscript and CJ and RB critically reviewed it.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 29 December 2016 Accepted: 2 May 2017

References
1. Smedley BD, et al. Unequal treatment: confronting racial and ethnic

disparities in health care. Washington, D.C: National Academies Press; 2003.
2. Dreachslin JL, Myers VL. A systems approach to culturally and linguistically

competent care. J Healthc Manag. 2007;52(4):220–6.
3. Betancourt JR, et al. Defining cultural competence: a practical framework for

addressing racial/ethnic disparities in health and health care. Public Health
Rep (1974). 2003;118(4):293–302.

4. Betancourt JR. Cultural competence in health care: emerging frameworks
and practical approaches. New York: The Commonwealth Fund; 2002.

5. Weech-Maldonado R, et al. Can hospital cultural competency reduce
disparities in patient experiences with care? Med Care. 2012;50:S48–55.

6. Saha S, Beach MC, Cooper LA. Patient centeredness, cultural competence
and healthcare quality. J Natl Med Assoc. 2008;100(11):1275–85.

7. Finger Lakes Health Systems Agency, What’s goin’ on: Report of the African
American Health Status Task Force. FLHSA African American Status Task
Force Report. 2003.

8. Cross TL, et al. Towards a culturally competent system of care: a
monograph on effective services for minority children who are severely
emotionally disturbed. Washington, DC: Georgetown University, Child
Development Center; 1989.

9. Hosking JE, et al. Reducing ethnic disparities in the quality of trauma care:
an important research gap. Ann Surg. 2011;253(2):233–7.

10. National Quality Forum, A comprehensive framework and preferred
practices for measuring and reporting cultural competency. 2009.

11. Peters DH, Tran NT, Adam T. Implementation research in health: a practical
guide. Geneva: Alliance for Health Policy and Systems Research, World
Health Organization; 2013.

12. Longest B, Rakich S, Darr K. Managing health services organizations and
systems. Baltimore: Health Professions Press; 2000.

13. Weech-Maldonado R, et al. Moving towards culturally competent health
systems: organizational and market factors. Soc Sci Med. 2012;75(5):815–22.

14. Anderson I, et al. Indigenous and tribal peoples’ health (The Lancet-Lowitja
Institute Global Collaboration): a population study. Lancet. 2016;388:131–57.

15. Fiscella K, Sanders MR. Racial and ethnic disparities in the quality of health
care. Annu Rev Public Health. 2016;37:375–94.

16. Divi C, et al. Language proficiency and adverse events in US hospitals: a
pilot study. International J Qual Health Care. 2007;19(2):60–7.

17. U.S. Department of Health and Human Services Office of the Secretary.
Department of Health and Human Services Office of the Secretary, National
standards on culturally and linguistically appropriate services (CLAS) in
health care. Fed Regist. 2000;65(247):80865–79.

18. Wiley A. At cultural crossroads: Lessons on culture and policy from the New
Zealand Disability Strategy. Disabil Rehabil. 2009;31(14):1205–14.

19. Siegal C, Haugland G, Chambers ED. Performance measures and their
benchmarks for assessing organizational cultural competency in behavioral
health care service delivery. Adm Policy Ment Health. 2003;31(2):141–70.

20. Australian Health Ministers’ Advisory Committee, Cultural Respect
Framework 2016-2026 for Aboriginal and Torres Strait Islander Health,
Australian Health Ministers' Advisory Council Report. 2016: Canberra.

21. Majumdar B, et al. Effects of cultural sensitivity training on health care
provider attitudes and patient outcomes. J Nurs Scholarsh. 2004;36(2):161–6.

22. Brach C, Fraserirector I. Can cultural competency reduce racial and ethnic
health disparities? a review and conceptual model. Med Care Res Rev. 2000;
57(4):181–217.

23. Truong M, Paradies Y, Priest N. Interventions to improve cultural
competency in healthcare: a systematic review of reviews. BMC Health Serv
Res. 2014;14(1):99.

24. Curtis EF, Dreachslin JL, Sinioris M. Diversity and cultural competence
training in health care organizations: Hallmarks of success. Health Care
Manag. 2007;26(3):255.

25. Clifford A, et al. Interventions to improve cultural competency in health care
for indigenous peoples of Australia, New Zealand, Canada and the USA: a
systematic review. International J Qual Health Care. 2015;27(2):89–98.

26. Bainbridge R, McCalman J, Clifford A, Tsey K. Cultural competency in the
delivery of health services for Indigenous people. Closing the Gap
Clearinghouse Issues Paper, Australian Institute of Health and Welfare and
Australian Institute of Family Studies, Editor. 2015: Canberra.

27. Jongen C, McCalman J, Bainbridge R. Health workforce cultural competency
interventions: A systematic scoping review. BMC Health Services. In press.

28. Jongen C, McCalman J, Bainbridge R. The implementation and evaluation of
service level health promotion interventions to improve cultural
competency: A systematic scoping review. Frontiers in Public Health.
In press.

29. Colquhoun H, et al. Scoping reviews: time for clarity in definition, methods,
and reporting. J Clin Epidemiol. 2014;67(12):1291–4.

30. Dijkers M. What is a Scoping Review? KT Update. 2015;4(1):1–4.
31. Jongen C, McCalman J, Bainbridge R, Clifford A. Cultural competence in

health: A review of the evidence. In prep Springer Healthcare.
32. Stephenson M, 2009, et al. International and comparative Indigenous rights

via videoconferencing. Leg Educ Rev. 2009;19:237.
33. Sanson-Fisher RW, et al. Indigenous health research: a critical review of

outputs over time. Med J Aust. 2006;184(10):502–5.

McCalman et al. International Journal for Equity in Health  (2017) 16:78 Page 18 of 19



34. Moher D, et al. Preferred reporting items for systematic reviews and meta-
analyses: The PRISMA statement. BMJ: Br Med J. 2009;339(7716):332–6.

35. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77–101.

36. Chong A, et al. Improving cultural sensitivity to indigenous people in
Australian hospitals: a continuous quality improvement approach. Focus
Health Educ Multidiscip J. 2011;13(1):84–97.

37. Freeman T, et al. Cultural respect strategies in Australian aboriginal primary
health care services: beyond education and training of practitioners. Aust N
Z J Public Health. 2014;38(4):355–61.

38. Liaw S-T, et al. Improving cultural respect to improve Aboriginal health in
general practice: a multi-methods and multi-perspective pragmatic study.
Aust Fam Physician. 2015;44(6):387–92.

39. O’Brien AP, et al. Clinical indicators as measures of mental health nursing
standards of practice in New Zealand. Int J Ment Health Nurs. 2004;13(2):78–88.

40. O’Brien AP, Boddy JM, Hardy DJ. Culturally specific process measures to
improve mental health clinical practice: indigenous focus. Aust N Z J
Psychiatr. 2007;41(8):667–74.

41. Reibel T, Walker R. Antenatal services for Aboriginal women: the relevance
of cultural competence. Qual Prim Care. 2010;18:65–74.

42. Noe TD, Kaufman CE, Kaufmann LJ, Brooks E, Shore JH. Providing culturally
competent services for American Indian and Alaska Native veterans to
reduce health care disparities. Am J Public Health. 2014;104(Suppl 4):S548–54.
doi:10.2105/AJPH.2014.302140.

43. Lieu TA, et al. Cultural competence policies and other predictors of asthma
care quality for Medicaid-insured children. Pediatrics. 2004;114(1):e102–10.

44. Whelan AK, Weech-Maldonado R, Dreaschslin JR. Diversity management in
health: cross national organisational study. Int J Divers Organ Commun
Nations. 2008;8(3):125–37.

45. Whitman MV, Davis JA. Cultural and linguistic competence in healthcare:
the case of Alabama general hospitals. J Healthc Manag. 2008;53(1):26–39.
Discussion 39–40.

46. O’Brien AP, et al. The New Zealand development and trial of mental health
nursing clinical indicators—a bicultural study. Int J Nurs Stud. 2003;40(8):
853–61.

47. Siegel C, Haugland G, Chambers ED. Performance measures and their
benchmarks for assessing organizational cultural competency in behavioral
health care service delivery. Admin Pol Ment Health. 2003;31(2):141–70.

48. Weech-Maldonado R, et al. Cultural competency assessment tool for
hospitals: Evaluating hospitals’ adherence to the culturally and linguistically
appropriate services standards. Health Care Manage Rev. 2012;37(1):54–66.

49. Weech-Maldonado, R., et al., Hospital cultural competency as a systematic
organisational intervention: Key findings from the national center for
healthcare leadership diversity demonstration project. Health Care Manag
Rev. 2016;42(1):1–12.

50. Brach C, Fraser I. Reducing disparities through culturally competent health care:
an analysis of the business case. Qual Manag Health Care. 2002;10(4):15–28.

51. Fiscella K. Eliminating Disparities in Health Care Through Quality
Improvement. In: Williams RA, editor. Healthcare Disparities at the
Crossroads with Healthcare Reform. Boston: Springer US; 2011. p. 231–67.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

McCalman et al. International Journal for Equity in Health  (2017) 16:78 Page 19 of 19

http://dx.doi.org/10.2105/AJPH.2014.302140

	Abstract
	Introduction
	Methods
	Results
	Discussion and implications

	Introduction
	Method
	Search strategy
	Inclusion criteria
	Identification, screening and inclusion of publications
	Data analysis

	Results
	Publication year
	Country of origin, population and healthcare setting
	Intervention details
	Principles for implementation


	User engagement
	Organisational readiness and commitment
	Multiple sites of delivery
	Strategies of systems-level interventions

	Audit and quality improvement approaches conducted across or within health services
	Evaluations of service-level policies or strategies for cultural competence
	Outcomes of systems-level cultural competence interventions
	Organisational healthcare systems outcomes
	Client/practitioner encounter outcomes
	Health outcomes
	National outcomes

	How has cultural competence at a systems-level been measured?
	The quality of available evidence
	Limitations

	Discussion
	Implications
	Abbreviations

	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	References

