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Abstract

The Canadian health-care system requires re-evaluation and innovation focused on clinical services provided at the
beginning of life. The provincial/ territorial healthcare systems have not ethically prioritized clinical services, nor provided
sustainable human resource management, or appropriate fiscal remuneration directed at healthcare providers serving
patients at the beginning of life. Senior care has been prioritized for decades, but the beginning of life offers the greatest
opportunities to make a positive long-term impact on population health outcomes. Investing in improving the health of
Canadians at the beginning of life will lead to lower overall healthcare costs later in life. Ethically based prioritized
healthcare services are required for both the end and the beginning of life populations. Sustainable human resources,
cost-effective care, appropriate remuneration, and timely access with outcome-accountable healthcare service is
required.
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Introduction

There are two clinical care groups, people at the ‘end of life’ (65 years of age and older) and people at the ‘beginning of
life’ (0 to 19 years of age), that require prioritization in Canada’s health policies. According to the most recent data from
Statistics Canada, Canada’s total population was reported to be approximately 40.1 million people in 2023. It is estimated
that there were 7.6 million Canadians with potential ‘end of life’ care needs (18.9% of the national population) and over
8.4 million Canadians with potential ‘beginning of life’ care needs (21% of the national population). [TABLE 1]

TABLE 1. CANADA POPULATION AND GOVERNMENT HEALTH EXPENDITURE ESTIMATES BY AGE GROUP

** TOTAL PROV/TERR

AGE GROUPS * POPULATION HEALTHCARE SPENDING
(S millions)
0 to 4 years 1,881,497 $9,483.20
5to 9 years 2,122,845 $4,648.60
10 to 14 years 2,187,154 $5,170.70
15 to 19 years 2,233,251 $5,983.70
20 to 24 years 2,616,655 $7,070.10
25 to 29 years 2,907,754 $8,888.70
30 to 34 years 2,976,658 $10,074.00
35 to 39 years 2,808,843 $9,725.10
40 to 44 years 2,674,762 $9,125.20
45 to 49 years 2,456,827 $9,365.50
50 to 54 years 2,430,257 $11,034.30
55 to 59 years 2,550,386 $13,991.60
60 to 64 years 2,682,564 $15,881.30
65 to 69 years 2,381,063 $17,581.70
70 to 74 years 1,912,789 $18,167.80
75 to 79 years 1,459,513 $16,319.80
80 to 84 years 918,411 $14,428.20
85 to 89 years 540,554 $13,933.00
90 to 94 years 266,869
95 to 99 years 77,404 }— ggig;eir;
100 + years 11,705
All ages 40,097,761 $211,944.20
0 to 19 years 8,424,747 $25,286.2
65+ years 7,568,308 $91,502.1

* Statistics Canada. Table 17-10-0005-01. Population estimates on July 1, 2023 by age and gender.

** Canadian Institute for Health Information. National Health Expenditure Trends Database. Table E.1.24.1 Estimate of total
provincial/territorial government health expenditures by age and sex in millions of current dollars, by province/territory and
Canada, 2021.
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According to the Canadian Institute for Health Information, the most recent data published on health expenditure by age
indicated that in 2021, more than 43% ($91.5 billion) of total healthcare spending by provincial/ territorial governments
(5211.9 billion) was directed toward the medical needs of those aged 65 years and older, while less than 12% ($25.3
billion) was spent on people aged 19 years and younger. Adjusting for the size of the cohort populations, provincial/
territorial government healthcare spending per capita was $3001 for the age group 0 to 19 years versus $12,091 for the
65 and older age group. [TABLE 1] As baby boomers (people born between 1946-1965) enter senior years it is expected
that medical resources will shift proportionally further toward the services used for care provided at the end of life.

This paper argues that there are economic reasons to prioritize the health care needs of people at the beginning of life.
The relative distribution of healthcare resources is important because technological advances are creating the opportunity
for significant health gains from early treatment of diseases identified at the beginning of a patient’s life cycle. The
increasing use of genomic medicine has presented a new clinical opportunity to screen, diagnose, and treat genetic
diseases. Prioritizing ‘beginning of life’ services will require increased knowledge transfer regarding the relevant health
issues and a better public understanding of the most effective use of public healthcare dollars. [1-5]

Opportunities to improve population health at the beginning of life

There are numerous opportunities to improve clinical outcomes for the ‘beginning of life’ cohort, especially regarding
pregnancy related maternal and neonatal morbidity and mortality [6]. There are important social, ethical, and cost
considerations for the use of evidenced-based maternal-fetal-neonatal genetic screening, neonatal (fetal) gene therapy,
maternal-fetal surgery, and extreme preterm birth neonate treatment (morbidity reduction) options. There is a lack of
comprehensive and multidisciplinary reproductive care programs in the following areas:

e maternal (paternal) genetic carrier screening (preconception risk prediction; antenatal identification of fetal
genetic disease; triage for neonatal treatment options) [7, 8]

e prenatal chromosomal and genomic diagnostic testing and potential treatment [9-20]

e maternal obstetrical screening to prevent / moderate severe hypertensive disorders of pregnancy (early onset
pre-eclampsia); maternal screening for preterm birth, with risk prediction and treatment / management [9, 21-
30]

e maternal-fetal surgery for complex fetal anatomical malformations; new innovative neonatal treatment programs
and options (ex utero aqueous support systems for the treatment of the extreme preterm delivery (22-24 weeks)
[10, 31-35]

e genomic sequencing (GS) technology has created a significant clinical opportunity for novel molecular
identification for increasing numbers of monogenic disorders. [36-42]

e The provision of quality and safe maternity care services requires ‘24/7’ multi-disciplinary service support but the
fiscal support for these reproductive quality and safety services is variable from provincial and territorial health-
care administrations. A program-based or salary remuneration for ‘on-site’ human resource obstetrical labour
delivery coverage is required to eliminate the multiple and often simultaneous labor delivery risks with a single
obstetrical specialist provider using fee-for-service models. Hospital-based maternity ‘risk assessment’ triage units
are co-located with the labor delivery unit but the emergency services are not funded or supported in a manner
similar to the hospital-based emergency department standard.

e Efficient and available maternal and neonatal transport systems are impacted by problematic ground-based
ambulance transport systems in many Canadian regions, while the air-based transport has geographic and
weather barriers.

e The implementation of protocol-based surgical care programs such as Enhanced Recovery after Surgery (ERAS)
and National Surgical Quality Improvement Program (NSQIP) are required as caesarean delivery is the leading
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indication for abdominal surgery in the developed world. NSQIP is effective for directed surgical quality
improvement and reducing surgical morbidity. NSQIP programs for Surgery in British Columbia and Alberta could
support the opportunity and requirements for obstetrical oversight implementation [43-51].

e There are more than 800 cell and gene therapies in clinical development [52-58]. There will be increased demand
for preconception or antenatal clinical genetic carrier screening programs for parental-fetal and neonatal risk
management, gene therapy counselling, access, and innovation [7, 8]. Genomic treatment costs have been
identified as a funding issue for family and health-care systems. These innovative therapies, lead to new
treatments, for diseases that formerly lacked any therapeutic agents. The fiscal challenge in cell and gene
therapies is that these one time, high-cost treatments are being introduced into a reimbursement process created
for medicines with a continued long-term clinical use and cost. A single-administration treatment, given similar
outcomes should be preferable to repetitively administered drugs. Therefore, the long-term benefit for one-time
therapies is the justification for the anticipated high one-time cost. [52].

e Children with complex needs represent almost 1% of children (80,000 children in Canada). An additional 2-3%
children are born with major congenital anomalies (isolated or multiple) with variable complexity based on the
anatomical system involved. The medical lack of family support for these children is a large failure as family tax-
benefits are not enough.

Clinical Care Prioritization Process

This health policy framework is advocating the evidenced-based continuation for the ‘end of life’ care and a necessary
fiscal expansion for the ‘beginning of life’ care. The use of the prioritized healthcare service will support and maintain the
presently funded non-preventive clinical ‘end of life ‘services but will allow for improved decision making on the provided
services and their value. Expansion for ‘the beginning of life’ clinical service (new or re-allocated funding) will require the
evaluation of the new genomic as well as the traditional diagnostic and treatment processes, using an ethically-based
review to evaluate prevention and enhanced management opportunities for reduction of maternal-fetal-neonatal
morbidity and mortality.

One administrative process is to prioritize the required service needs for each of the broad clinical-surgical categories
using appropriate ethical and health outcome considerations. The Oregon model (known as the Oregon Health Plan or
OHP) was developed in 1989, to use a prioritized list of health services to determine the benefits available to Oregon's
Medicaid clients. Public healthcare spending priorities are ranked based on the importance of the clinical area with the
measure of the service impact (enhancement for healthy living, impact on suffering, public population health, population
vulnerability, tertiary prevention), evidenced-based service effectiveness, and the clinical need for the service. The 2024
OHP Prioritized List contains 660 line-items consisting of condition-treatment pairs with a high emphasis on preventive
services and chronic disease management as these services can lead to a reduction in more expensive and often, less
effective treatments provided in the later stages of disease. The OHP reviews the Prioritized List every two years and
makes additional modifications re-new medical codes, correct technical errors, and reflect medical advancements twice a
year. [TABLE 2] [59]

Human Resource Management

The Canadian House of Commons Health Committee has reported on Canada’s present health workforce crisis [62].
Physician workforce planning must consider the aging population and the trend for decreased physician hours of work.
While the Canadian ‘physician to population’ ratio (PPR) has increased (1987- 2019 35% higher), the delayed access barrier
for patients continues. The PPR ratio is no longer a useful tool as more post-graduate training positions will be required
to meet the clinical and physician demand [63, 64]. Quebec’s health-care workforce planning process has been successful
as it matches an identified regional-hospital-based clinical and service employment requirement with a trainee and
residency position.
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CATEGORY WEIGHT DEFINITIONS (CONSENSUS WEIGHTED SCORE)

e Maternity & Newborn Care (100) - Obstetrical care for
pregnancy. Prenatal care; delivery services; postpartum care;
newborn care for conditions intrinsic to the pregnancy.

e  Primary Prevention and Secondary Prevention (95) - Effective
preventive services used prior to the presence of disease and
screenings for the detection of diseases at an early stage.

Immunizations; fluoride treatment in children; mammograms;
pap smears; blood pressure screening; well child visits; routine

dental exams.

e Chronic Disease Management (75) - Predominant role of

treatment in the presence of an established disease is to prevent

an exacerbation or a secondary illness. Medical therapy for
diabetes mellitus, asthma, and hypertension.
Medical/psychotherapy for schizophrenia.

e Reproductive Services (70) - Excludes maternity and infertility
services. Contraceptive management; vasectomy; tubal
occlusion; tubal ligation.

e Comfort Care (65) - Palliative therapy for conditions in which
death is imminent. Hospice care; pain management.

e Fatal Conditions, Where Treatment is Aimed at Disease
Modification or Cure (40) - Appendectomy for appendicitis;

medical & surgical treatment for treatable cancers; dialysis for

end-stage renal disease; medical therapy for stroke;
medical/psychotherapy for single episode major depression.

e Nonfatal Conditions, Where Treatment is Aimed at Disease
Modification or Cure (20) - Treatment of closed fractures;
medical/psychotherapy for obsessive-compulsive disorders;
medical therapy for chronic sinusitis.

e Self-limiting conditions (5) - Treatment expedites recovery for

conditions that will resolve on their own whether treated or not.

e Inconsequential care (1) - Services that have little or no impact

on health status due to the nature of the condition or the
ineffectiveness of the treatment.

POPULATION AND INDIVIDUAL IMPACT MEASURES
DEFINITIONS

Impact on Healthy Life - What is the magnitude of the
benefit to the patient from the treatment as
compared to no treatment for the condition, after
factoring in harms associated with the treatment.
Range of 0 (no impact) to 10 (high impact).

Impact on Suffering - To what degree does the
condition result in pain and suffering? Effect on family
members (dealing with Alzheimer's disease or the
need to care for a person with a life-long disability) is
factored in here. Range of 0 (no impact) to 5 (high
impact).

Population Effects - The degree to which individuals
other than the person with the illness will be affected
(public health concerns due to the spread of
untreated infections or public safety concerns
resulting from untreated severe mental illness). Range
of 0 (no effects) to 5 (widespread effects).

Vulnerability of Population Affected - To what degree
does the condition affect vulnerable populations such
as those of certain racial/ethnic descent or those
afflicted by certain debilitating illnesses (HIV disease;
alcohol and drug dependence). Range of 0 (no
vulnerability) to 5 (high vulnerability).

Tertiary Prevention — For considering the ranking of
services within new categories 6 and 7, to what
degree does early treatment prevent complications of
the disease (not including death)? Range of 0 (doesn't
prevent complications) to 5 (prevents severe
complications).

Effectiveness - To what degree does the treatment
achieve its intended purpose? Range of 0 (no
effectiveness) to 5 (high effectiveness).

Need for Medical Services - The percentage of time in
which the medical services would be required after
the diagnosis has been established. Percentage from 0
(services never required) to 1 (services always
required).

Oregon: Prioritized List of Health Services Methodology - Developed by the Health Services Commission (HSC) Updated 1/2/2018.
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Human resources planning for medical doctors is more complex regarding length of training, type of clinical/ surgical work,
hospital privilege, academic/ community practice locations, urban/rural populations, and professional access to needed
clinical resources (emergency room; operating room; laboratory and imaging services. Patterns of practice are shifting
from the ‘solo’ small business model to larger medical groups, with vertical and horizontal integration into larger hospital
systems/ services. These larger groups have increased complexity for workplace finance, provider payment, and delivery
of care models [65]. The emerging significance of generational lifestyle differences should not be underestimated in
human resource planning. [66]

In nursing, the human resources loss is estimated to be 16% (2023/ 40,700 nursing vacancies) with an additional 117,000
nurses, predicted by the end of the decade. The nursing work environment, with high patient workloads, lack of supportive
resources, mandatory overtime requirements, and their fear for personal safety, has resulted in many nurses leaving the
profession. [67]

Human resources for all professional services require a long-term provincial (with national consideration) planning process
using appropriate need projections for professional training requirements (MD, nursing, health associated professions);
multiple coordination and support for post-secondary training institutions; national labour mobility for health workers via
multi-jurisdictional credential recognition, and an enhanced process for screening, evaluation, oversight, and placement
of foreign-trained health-care professionals. Provinces such as British Columbia and Nova Scotia have used international
recruitment for nursing, physicians (UK), and emergency paramedics (Australia). [68]

Estimated healthcare provider human resource and service needs for the end and beginning of life should include:

1. defining the clinical and social service need; the required scope of practice; an estimated number of professional
services for the clinical cohort, fiscal and outcome-based tools to measure the accountability for access, clinical
quality and safety, and patient’s satisfaction.

2. Identifying the number of clinical providers required for the identified service needs; human resource management
planning; designation of full-time equivalents (FTE) projections with the provider accountability criteria and
categories; the educational training requirements; assessment of the clinical service impact: annual outcome /
impact assessment with audit and provider feedback; a required process for clinical revision / correction as identified.

3. identify the number and location for service locations; service scope (patient centered; urban; regional; rural); the
service -based budget estimates (re-allocation, new; service review).

4. Expanded human resource training and support for the ‘beginning of life’ providers would be required for the
expansion and service delivery requirements at urban obstetric and pediatric centers and in regional and rural
locations, in Canada.

Remuneration Support Models

Remuneration models are an important fiscal factor for the provider clinical service models or practice options as well as
the healthcare system. [69-76] Policy should support alternate payment models. The fee for service model has limited
value except for selected evidenced-based routine clinical scenarios. Gender-based differences have been identified
within the fee-for-service remuneration model. [77, 78]

The present amount of federal and provincial healthcare funding contributions and the continuing CHT contributions
should be considered adequate, for this discussion. There is likely a significant number of operating losses from process
inefficiency, administrative redundancy, poor clinical care (inappropriate/ ineffective/ redundant), repetitive care due to
poor quality and outcomes (partially due to lack of clinical accountability), provider funding models with limited oversight
for fiscal outliers, and the restriction for the use of expanded scope of practice by other health professionals.
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The development of a remuneration model that follows a clinically ethical, equitable, clinically cost-effective, cost-
appropriate salary with provider accountability, patient outcome satisfaction, and balanced patient, provider, and funder
service needs should be the goal for an innovative and reactive healthcare system.

Provincial healthcare support for reproductive and pediatric services have been a lower clinical priority for infrastructure;
reproductive screening, and provider remuneration. The Alberta Medical Association initiated an Income Equity
evaluation and identified that funding allocations had been lower for providers in obstetrics and gynecology, pediatrics,
psychiatry, neurology, and family medicine. Four (O/G; Ped; Psych; FM) of these five clinical provider groups are required
for ‘the beginning of life’ services [79]. Provincial collaborative peri-natal care programs are supported for organizational
and data collection mandates but there is no fiscal support for quality improvement or implementation of evidenced-
based services [9, 79-81].

Three remuneration system changes are required: equitable employee or alternate payment contracts, use of a well-
defined and evidenced ‘relative-value fee guide’ process with provider accountability. An appropriate healthcare service
management system (service audit, review, provider feedback, service change as required) is needed for cost-effective
fiscal management over the clinical service and provider. Alternate payment models or principles would replace the
presently dominant ‘fee -for-service’ funding model. The newer medical graduates have indicated a preference for
contract service remuneration models with designated FTE, administrative support, work-place benefits, and pension
contributions rather than the ‘small medical business owner’ model.

Opportunities have been proposed to create larger family physician workforces, by providing interprofessional team-
based care associated with new funding models, these concepts are recycled for urban and rural ‘neighbourhood-based’
clinics with employed and accountable physicians and resource efficient regionally organized ‘out of hours’ care centers
[82, 83]. Similar concepts would be required for the clinical services provided by community-based specialists and hospital-
required physicians and surgeons. The ‘big picture’ should support an adaptive and progressive healthcare system that is
accessible, efficient, safe, and accountable but using a patient and provider-focused culture approach.

Capital investment needs

Capital expense planning for enhanced co-location of maternal, obstetric, neonatal, and pediatric services would be
required. Capital investment (new or revised capital structure planning) requires complex long-term prediction of
population, location, and finances, along with the continuity and changing clinical and technical service needs. There are
important differences for urban and rural based capital needs as part of the business planning.

Conclusion

The necessity for clinically prioritized services in Canada is required, using ethical, cost-effective, cost-appropriate,
outcome accountable healthcare service implementation and on multiple levels: ethical-outcome based ethical
prioritization of clinical services; greater prevention/ public heath focus, re-structured service models (team-based
services); alternate payment or salary based FTE remuneration models for MDs; and human resource planning and
management for all levels of health professional providers.
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