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Abstract

Background: Providing access to pediatric healthcare services in British Columbia, Canada, presents unique
challenges given low population densities spread across large geographic distances combined with a lack of
availability of specialist providers in remote areas, leading to quality of care shortcomings and inequalities in care
delivery. The study objective was to develop a framework that provides a common language and methodology for
defining and planning child and youth healthcare services across the province.

Methods: The framework was developed in two phases. In Phase 1, a literature and jurisdictional review was
completed using the following inclusion criteria: (i) description of a framework focusing on organizing service
delivery systems (ii) that supports health service planning, (iii) includes specialty or subspecialty services and (iv) has
been published since 2008. In Phase 2, a series of meetings with key provincial stakeholders were held to receive
feedback on the developed Tiers of Service framework versions that were based on the literature and jurisdictional
review and adjusted to the British Columbian health care context. The final version was endorsed by the Child
Health BC Steering Committee.

Results: Ten medical articles and thirteen jurisdictional papers met the established selection criteria and were included
in this study. Most frameworks were developed by the Australian national or state jurisdictions and published in
jurisdictional papers (n = 8). Frameworks identified in the medical literature were mainly developed in Canada (n = 3) and
the US (n = 3) and focused on maternity, neonatal, critical care and oncology services. Based on feedback received from
the expert group, the framework was expanded to include community-based services, prevention and health
determinants. The final version of the Tiers of Service framework describes the specific services to be delivered at each
tier, which are categorized as Tier 1 (community services) through Tier 6 (sub-specialized services). Two consecutive steps
were identified to effectively use the framework for operational and system planning: (i) development of a ‘module’
outlining the responsibilities and requirements to be delivered at each tier; and (ii) assessment of services provided at the
health care facility against those described in the module, alignment to a specific tier, identification of gaps at the local,
regional and provincial level, and implementation of quality improvement initiatives to effectively address the gaps.
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Conclusions: The benefits of the Tiers of Service framework and accompanying modules for health service planning are
being increasingly recognized. Planning and coordinating pediatric health services across the province will help to
optimize flow and improve access to high-quality services for children living in British Columbia.

Keywords: Health planning, Pediatrics, Quality improvement, Rural health services, Review, Delivery of health care, Quality
of health care

Background
Providing appropriate access to health care in the Can-
adian province of British Columbia presents some
unique challenges given its low population densities
spread across large geographic distances combined with
a lack of availability of specialist providers in remote
areas [1]. According to the 2016 census, British
Columbia has a population of 4.6 million among whom
12 % live in rural areas [2]. The population density is five
people per square kilometre [2]. In general, individuals
who reside in rural communities tend to have poorer
health outcomes and lower socio-economic status com-
pared to their urban counterparts [3].
Twenty % of the total population in British Columbia

are children and youth from 0 to 19 years. The highest
number of children live in the Lower Mainland (the re-
gion surrounding and including Vancouver) but the
highest ratio of children to adults is found in the rural
and northern parts of British Columbia, where 24 % of
the total population are children [4]. Children are par-
ticularly vulnerable and investing in the early years of life
can improve health and well-being both in midlife and
in later years [5]. Although overall health and well-being
of children and youth is reasonably good in British
Columbia, particularly compared to other jurisdictions
in Canada, there are substantial disparities among sex
and geography [6].
Five regional or geographic and two provincial health

authorities (Provincial Health Services Authority, and
First Nations Health Authority) administer hospital or
community-based services or both; either by delivering
the services directly or by contracting with other health
care organizations and providers [7]. Approximately
one-third of child medical inpatient care in British
Columbia is provided by BC Children’s Hospital, a
highly specialized hospital in Vancouver, where the most
complex children are usually seen. The remaining two-
thirds are offered by hospitals spread across the vast
geography of the province.
During the Child Health BC Forum 2008, which

brought together representatives from key service sec-
tors and government, the need for developing a unifying
framework for child and youth health was identified [8].
This framework would assist in the planning and coord-
ination of services provincially, within and across health
authorities and multiple sectors and service providers in

British Columbia. It would aim to support provincial
collaboration and provide a consistent approach to ser-
vice planning and delivery across the province [8].
In a recently published quality of care policy frame-

work, the Ministry of Health noted considerable vari-
ation in service planning models and use of clinical,
staffing, operational and management practices across
the health authorities [1]. One of the key actions identi-
fied by the Ministry of Health was to consider the role
and scope of hospitals in the regional healthcare con-
tinuum as well as to clarify the distribution of hospital
services [9]. They further recognized the need to outline
referral pathways for patients to access higher levels of
care in larger population centres across the province [1].
This underscores the importance of creating a frame-
work that could be applied to the whole province and
address the quality of care shortcomings identified by
the Ministry of Health.
The objective was to develop a framework that pro-

vides a common language and methodology for defining
and planning child and youth health services in British
Columbia.

Methods
The framework was developed in two phases: (i) review
of the literature and jurisdictional papers on organizing
service delivery systems, and (ii) organization of a series
of interviews with key provincial stakeholders to discuss
its applicability to the British Columbian health care sys-
tem and emerging themes.

Phase 1: Review of the medical literature and
jurisdictional papers
An extensive search for frameworks to define, plan and
coordinate healthcare services was initially conducted in
2011. This initial search was updated in 2020 for the
purpose of this article to provide a comprehensive and
revised list of publications relevant to the topic. The
search comprised: (i) websites and relevant documents
focusing on health care delivery systems including web-
sites of provincial and national governments, profes-
sional governing bodies such as the American College of
Surgeons, as well as supra-national bodies such as the
World Health Organization. Countries such as Canada,
Australia, New Zealand, and the United States were spe-
cifically targeted in the search to provide perspectives
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and experiences from different geographic regions of
other developed countries; and (ii) published medical lit-
erature (MEDLINE). A comprehensive search strategy
was utilized that consisted of a combination of descrip-
tors and keywords related to the research area. Search
words included but were not limited to levels of care,
tiering, quality improvement frameworks, role delinea-
tion or hospital categorization. Titles, abstracts or re-
trieved full-text articles were scanned for relevance to
the research topic. Bibliographies of retrieved full-text
articles were hand searched for further relevant refer-
ences. An additional file describes the search strategy ap-
plied to the jurisdictional and medical literature review
(see Additional file 1).
Jurisdictional papers and retrieved full-text articles

were scanned for adherence to the following inclusion
criteria: (i) description of a framework focused on organ-
izing service delivery systems (ii) that supports health
service planning, (ii) includes specialty or subspecialty
services (for example, pediatric, intensive care, mental,
maternity), and (iv) has been published since 2008. We
included frameworks of any type of specialty services
(for example, maternity services or neonatal services).
Excluded from the study were frameworks that: (i) fo-
cused on primary care only, (ii) classified facilities or
hospitals as a whole as opposed to defining the specific
healthcare services that they provide, and (iii) were pub-
lished in any language other than English. Some of the
national and international jurisdictions were contacted
to retrieve more specific information about their pub-
lished framework.

Phase 2: Interviews with key provincial stakeholder to
develop the Tiers of Service framework
An interdisciplinary expert group was established to sup-
port the development of a framework that should facili-
tate the planning of services appropriate to meet the
pediatric population’s needs in the province. The partici-
pants were selected purposively based on their expertise
and experience in pediatric medicine, nursing, allied
health and health systems planning. Individual or group
phone or in-person interviews were held with the differ-
ent participants to seek their feedback on various draft
versions of the framework, which we developed using
the results of the literature review and local knowledge
of the British Columbian health care system. There was
no formal interview guide or set of questions; partici-
pants were asked to provide general feedback on the
draft versions. Several rounds of interviews and revisions
were necessary until a refined framework was developed
that was brought forward to the Child Health BC Steer-
ing Committee. This committee consists of representa-
tives from each health authority (geographic and
provincial) as well as child-serving ministries and

academic partners. Subsequent rounds of revisions were
necessary to adjust the framework according to the com-
mittee members’ suggestions before we obtained final
approval.

Patient and public involvement
There was no patients or public involvement in the
study design or development of the framework. How-
ever, patient and family representatives form part of the
advisory committees who support interpretation and dis-
tribution of results stemming from self-assessments
based on the Tiers of Service framework.

Results
Results of review of the medical literature and
jurisdictional papers
Ten medical articles and thirteen jurisdictional papers
met the established selection criteria and were included
in this study (Table 1; Fig. 1). Most of the health service
delivery frameworks were developed by the Australian
national or state jurisdictions (n = 8), followed by Canada
(n = 6) and the US (n = 5). Australia was the most ad-
vanced with respect to developing frameworks for or-
ganizing service delivery systems with all of its states
applying them for service and system planning. The
Australian frameworks, often named role delineation or
capability framework, were published in jurisdictional
papers only (except for one identified also in the Med-
line search [19]) and comprised services across the con-
tinuum of care and for both adults and children. They
can be applied to different clinical services, for example
anaesthesiology, oncology, geriatrics, medical imaging,
or rehabilitation. The remaining frameworks particularly
focused on maternity and neonatal services (n = 6), and
pediatric (critical care, surgical) services (n = 4). Two
frameworks categorized oncology services [18, 22], one
framework defined levels of trauma centres [25] and
another mental health and addiction services [23].

The number of service levels or tiers used in the
frameworks varied between three, four or six. All frame-
works elaborated in Australia consisted of six levels,
where level 1 manages the least complex patients and
level 6 the highest level of complexity. Most of the
remaining frameworks focusing on pediatric and critical
care services used three levels. In contrast, maternal and
neonatal levels of care as well as trauma categorization
applied four levels, however, with descriptions differing
substantially.

The Tiers of Service framework
The initial draft of the Tiers of Service framework was
developed by the research team based on the identified
frameworks in the medical literature but particularly the
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work published from other jurisdictions, mainly from
New South Wales [31] and Queensland [20]. Both, the
Role Delineation Framework [31] and Clinical Services
Capability Framework [20] describe a set of minimum
patient safety criteria for each tier and aim to provide a
consistent language across the jurisdiction to use when
describing and planning health services.
Our initial framework consisted of four tiers that pro-

vide local, community, regional or provincial services,
similar to other identified models. Based on the feedback
received from the expert group, three aspects were
modified: first, service areas were expanded to include
community- and hospital-based services; second, preven-
tion was included as a focus in the framework; and third,
health determinants were being acknowledged in the
framework as being part of a broader context of chil-
dren’s health.
Apart from the adjustments made to the framework,

three important emerging themes arose from the discus-
sions with the expert group and helped to refine and fur-
ther the understanding of the framework: (i) each tier
has a unique role in delivering services within the health
care system, (ii) the importance of clearly delineating re-
sponsibilities (also called capabilities in some jurisdic-
tions) and requirements (also called resources) – while
requirements are much easier to describe both are
equally important and interrelated, and (iii) the need to

understand the relationship between tiers and the im-
portance of working together as a network across the
system.
In September 2016, the Child Health BC Steering

Committee endorsed the Tiers of Service framework and
agreed to utilize it to improve child and youth health in
the province. One last major adjustment was made in
February 2017 when the committee decided to use six
instead of four tiers. The final version of the Tiers of
Service framework describes the responsibilities and re-
quirements for specific pediatric health services to be
delivered at each tier (not the hospital or health facility
as a whole). The framework should facilitate the plan-
ning and development of services appropriate to meet
the needs of the relevant catchment area (local, regional
and/or provincial). It provides a guide to the responsibil-
ities, requirements and critical mass to provide safe, sus-
tainable and appropriate level of pediatric services across
the province. Even though cost-efficiency or control is
not one of the main goals, the framework might pro-
mote an efficient use of resources by better coordinating
services across health authorities.
In the Tiers of Service framework, the services are cat-

egorized as Tiers 1 through 6, with Tier 1 offering a
wide breadth of service that is accessible in most com-
munities, targeting health promotion and common, low
complexity health needs across the life span (Fig. 2). In

Fig. 1 Search results
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comparison, Tier 6 offers in-depth, sub-specialized
pediatric-focused services targeting low incidence, high
complexity health needs which often require the avail-
ability of other on-site subspecialty teams. Each one of
these tiers is important and has a unique role in serving
children and youth; thus the health system functions
best when all tiers accomplish their roles and serve the
needs of their population. The framework further recog-
nizes that health services, while important, are one of
several factors that contribute to overall child and youth
health and wellbeing, next to health promotion strategies
and actions as well as patient self-management. An

additional file describes each tier in the Children’s Tiers of
Service framework in more detail (see Additional file 2).
In the framework, service descriptors identify different

types of provider responsibilities and requirements; the
latter needs to be in place to meet the provider responsi-
bilities (Fig. 3).

Implementation of the Tiers of Service framework for
operational and system planning
Two consecutive steps were identified to effectively
use the Tiers of Service framework for operational and
system planning.

Fig. 2 Children’s Tiers of Service framework

Fig. 3 Service provider responsibilities and requirements
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In the first step, modules are created for different types
of health services such as children’s medicine, surgery,
emergency care, critical care or mental health services.
These modules outline the criteria, which are the re-
quirements and responsibilities for specific health ser-
vices that should be delivered at each tier. The number
of criteria is distinct for each of the six tiers, with the
higher tiers being expected to meet more criteria given
that they offer (sub)specialty services. The development
of a module is led by a provincial interdisciplinary work-
ing group using the best available evidence including ref-
erence documents from health professional colleges and
provincial health utilization and outcome data where
available. The final version of the module is accepted by
key partners in the province. An additional file summa-
rizes the different modules that have been completed or
are under development (Additional file 3).
In the second step, utilizing the criteria identified in

the module, a self-assessment is completed by medical
and operational leaders who are able to provide the rele-
vant information about their hospital or health care
centre. The self-assessment results are analyzed to align
the facility service to a specific tier. In addition, strengths
(met criteria) and opportunities for improvement (un-
met criteria) are identified at the local, regional and pro-
vincial level. Site-specific, health authority and provincial
reports are generated to support operational and system
planning. Based on the results, quality improvement
initiatives are identified, prioritized, implemented and
finally evaluated.

Discussion
The Tiers of Service framework provides a guide to the
responsibilities and requirements needed to deliver safe,
sustainable and appropriate services at each tier. The
framework will facilitate the coordination and integra-
tion of health service planning and delivery [20]. A
strengthened use of tiered pediatric networks should
lead to better health outcomes for patients by enabling
right care, in the right place, at the right time [37]. The
development of the framework was informed by a review
of medical and grey literature from other jurisdictions
around the world as well as expert opinions.
Aligning or delineating services to a specific level or

tier has become popular in various jurisdictions, particu-
larly in Australia (New South Wales [31], Queensland
[19, 20], South Australia [27], Tasmania [34], Victoria
[35], and Western Australia [28]). The Tiers of Service
framework, informed by the Australian jurisdictions,
consists of six tiers, where the higher the tier the more
complex services are provided to the population. Fur-
thermore, the service reach increases with the tier: lower
tiers serve the local population and higher tiers the

health authority or province. Each tier describes the
minimum responsibilities and requirements that the
facility should be able to provide; with regards to the
delivery of clinical services, knowledge sharing and
transfer, and quality improvement and research. Other
frameworks use different or additional parameters to
help classify and distinguish the service into tiers such as
geographical location [12], private versus public status
[12], or social vulnerability of the health areas [14].
Using a tiered approach for maternal and neonatal ser-

vices was of particular interest in the identified literature
[10, 12, 14, 15, 26, 33]. Our framework presented herein
focuses on pediatric services; however, the main features
of the framework could also be adapted to characterize
adult services. Similarly, Australian jurisdictions [27, 28,
31, 34, 35] and New Zealand [30] successfully proved
that their model can be used for a variety of services
such as pathology services, geriatric medicine or older
person mental health. The Clinical Services Capability
Framework, for instance, comprises thirty clinical service
modules [20].
The results of the self-assessments have primarily been

used for operational planning, i.e. to identify gaps and
develop operational quality improvement initiatives at
the local, regional and provincial level to address these.
For example, a pediatric early warning system to detect
children and youth at risk for deterioration has been im-
plemented in emergency departments across the prov-
ince [38], or pediatric acute intoxication and substance
withdrawal guidelines for emergency care settings have
been developed.
The Tiers of Service framework has further been ap-

plied to support system planning for healthcare services.
Health system planning comprises a range of activities
that share the goal of improving the efficiency of health
service provision or health outcomes, or both [39]. It is
usually initiated by the government or service providers
(such as public health agencies or hospitals) [39], and is
particularly important in a changing environment in-
cluding changing population characteristics (e.g. growth,
cultural diversity or socioeconomic status), emerging
clinical evidence and technologies, or higher constraints
on health care spending [39, 40]. The outcome of health
system planning should be an actionable link between
health care needs and resources [39]. Scientific work car-
ried out to support service planning in a specific region
is scarce. Similar to the available frameworks, the pub-
lished studies commonly focus on mapping and classify-
ing maternity care in Australia [41–44]. Another study
by Saigal et al. [21] classifies Intensive Care Units in a
state of India to improve health system planning and
strengthen referral networks.
The Tiers of Service framework has supported system

planning in British Columbia in a variety of ways. The
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results of the tier alignment of the participating facilities
support the development of a network of services that
can function at its optimum. Specific examples of system
planning related to establishing a plan for provincial
mental health education and training across the different
tiers and developing referral algorithms for children and
youth. Future studies are needed to prove the effective-
ness of the framework to support system planning. This
would contribute to the lack of sound empirical evidence
reflecting on recent approaches to healthcare planning
at system level [45].

Limitations
Four limitations should be noted. First, the identified
literature that met the inclusion criteria for this study
was limited. This topic has not commonly been investi-
gated by the scientific community but is of high interest
to health care policy makers and managers. Therefore,
we scanned websites of governments to find additional
relevant frameworks on organizing service delivery
systems. Nevertheless, we might have missed frame-
works that used a different language not considered in
our search strategy.
Second, the different steps used to implement the

Tiers of Service framework are time-consuming when a
rigorous and systematic approach is employed. To create
a module – that includes the different responsibilities
and requirements about a specific service for each tier
and is based on a broad stakeholder consultation – ap-
proximately six months to one year needs to be calcu-
lated, while the self-assessment and data analysis add
another three months to the process. However, reflecting
on and thoroughly evaluating the process, as it is cur-
rently underway, as well as adjusting the process based
on the evaluation results is intended to make its applica-
tion more efficient in the future.
Third, a high completion rate of the self-assessment

by the selected facilities is necessary to identify regional
and provincial gaps. Obtaining their commitment and
engagement can be challenging. We achieved a 100 %
completion in previous self-assessments, mostly a function
of strong, collaborative relationships between Child Health
BC and the health authorities. Furthermore, we selected
services that were considered priorities by the current
Ministry of Health, for example mental health.
Finally, the self-assessment is based on the medical

and operational leaders’ best knowledge. No objective
measures corroborate the information they provide at
the time of the self-assessment. To ensure data accuracy,
the self-assessment data is validated first, by experts who
form part of the research team and second, by other
hospital staff identified by the medical and operational
leaders.

Conclusions
The Tiers of Service framework supports health care
providers and managers in their operational and system
planning by assessing the services provided in the prov-
ince and categorizing them into six tiers with varying
levels of complexity. Literature published on frameworks
and its use is scarce given that health system and service
planning is commonly undertaken by governments or
service providers (such as public health agencies or hos-
pitals) [39]. Making this information more easily access-
ible to researchers would potentially accelerate progress
in service planning and thus support the delivery of
coordinated and high-quality services.
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