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Introduction: The impact of local provision of specialty service on patients’ access to care was studied in
Canada’s 13 health care jurisdictions where distance may be a barrier limiting access. Methods: A cross-
sectional study of routinely collected registry data in Ontario and Nova Scotia was performed. Liver
transplant was chosen as an indicator service. Transplant rate, disease severity, urgency and outcome were
studied in adult recipients of first liver transplants from 1993 to 2002. Provinces that provided liver trans-
plants were compared with those that did not; Ontario regions that provided the service were compared
with those that did not; and the period of time when liver transplants were available in Nova Scotia was
compared with the time when they were not. Results: Use varied widely between jurisdictions but was
consistently higher in provider provinces, at 10.9 per million population (pmp) compared with 8.9 pmp
in nonprovider provinces (p < 0.005). Use was higher in district health councils of Ontario that provided
transplantation. A larger proportion of patients in provider regions had viral or alcoholic etiologies of dis-
ease than did those from nonprovider regions, who tended to have superior survival after transplant. Ser-
vice interruption in Nova Scotia did not change use rates, with transplant rates remaining above average,
at 12.0 pmp. Conclusions: Differences in use between provider and nonprovider regions may reflect lo-
cal service availability as well as local patterns of disease and patient referral. Expectations of patients that
are established by local service availability persist after service is removed.

Introduction : On a étudié l’effet de la prestation locale de services spécialisés sur l’accès aux soins
pour les patients dans 13 administrations des soins de santé du Canada où la distance peut faire
obstacle et limiter l’accès. Méthodes : On a procédé à une étude transversale de données tirées de
registres et recueillies de façon routinière en Ontario et en Nouvelle-Écosse. On a choisi la transplan-
tation du foie comme service indicateur et étudié les taux de transplantation, la gravité de la maladie,
l’urgence et les résultats chez des adultes qui ont reçu une première transplantation de foie entre
1993 et 2002. On a comparé les provinces qui offraient des services de transplantation du foie à celles
qui n’en offraient pas, comparé l’Ontario, qui offrait le service, aux provinces qui ne l’offraient pas et
comparé une période pendant laquelle les transplantations du foie étaient disponibles en Nouvelle-
Écosse à une autre période pendant laquelle elle ne l’était pas. Résultats : L’utilisation a varié énor-
mément entre les administrations, mais elle était constamment plus élevée dans les provinces qui
offraient le service, à 10,9 par million d’habitants (pmh) comparativement à 8,9 pmh dans les
provinces qui ne l’offraient pas (p < 0,005). L’utilisation a été plus élevée dans les conseils de santé
de district de l’Ontario qui offraient le service de transplantation. La maladie était d’origine virale ou
alcoolique chez un pourcentage plus élevé de patients dans les régions qui offraient le service que
dans celles qui ne l’offraient pas et les patients avaient tendance à survivre plus longtemps après la
transplantation. L’interruption du service en Nouvelle-Écosse n’a pas modifié les taux d’utilisation :
les taux de transplantation y sont demeurés supérieurs à la moyenne, à 12,0 pmh. Conclusions : Les
différences d’utilisation entre régions qui fournissent le service et celles qui ne le fournissent pas peu-
vent refléter la disponibilité du service sur la scène locale, ainsi que des tendances locales de la mal-
adie et des références des patients. Les attentes que la disponibilité du service sur la scène locale crée
chez les patients persistent après la disparition du service.



Travel time for patients to the
point of care has been shown to

affect access to care in England.1 The
National Health Service (NHS) is the
sole public provider of health care in
Great Britain and northern Ireland.
Currently, the principle means of
NHS reform is to provide patients
who require elective specialty care
with more choices, in the hope that
competition among providers will
drive improvements in effectiveness
and efficiency.2 In Canada, there are
13 health care jurisdictions, each re-
sponsible for the development, provi-
sion and regulation of health care
delivery in their own region.
Provinces or territories meet the chal-
lenge of changing health care require-
ments by setting their own priorities.
One of the purposes of the Canada
Health Act is to ensure that service is
available to all residents of Canada.3

Portability provisions in the Act allow
patients to seek treatment in another
jurisdiction if services are not available
in their own. A case can be made that,
a single-payer system allows health
services to grow more easily than with
national health services with central-
ized care delivery systems.4 However,
distance from a patient’s residence to
the point of service, either within a ju-
risdiction or between provinces, may
be so large in Canada that it becomes
a barrier to health care.

Liver transplantation was chosen
as an indicator to test the impact of a
patient’s place of residence on access
to specialty health care service in
Canada. This procedure has evolved
from an experimental service that was
infrequently available on a compas-
sionate basis to become standard
therapy for a broad range of condi-
tions that affect patients, without ge-
ographical limitations. Surgical liver
transplant services are available at
comparatively few sites in Canada and
worldwide. Both elective travel and
urgent travel from the patient’s resi-
dence to the transplant centre are re-
quired for successful completion of
the entire transplantation process. In
addition, distances between the cen-

tre and the site of organ donation
vary according to population density.
The indications and outcomes of
transplant have been standardized,
and data, which are collected com-
prehensively on a national basis,
include the location of the donors,
recipients and transplantation. Thus
liver transplantation is an evolving
travel-dependant service with high-
quality clinical and geographical data.
The prevalence of liver disease sur-
passes the ability to provide liver
transplantation with up to 20% of
transplant candidates dying before a
suitable donor is located. This sug-
gests that liver transplant would be an
indicator more of service access than
of disease prevalence.

Methods

Access to and outcome of liver trans-
plant in Canada from January 1,
1993 through December 31, 2002
was assessed using data from the
Canadian Organ Replacement Regis-
ter. This registry, which resides at the
Canadian Institute for Health Infor-
mation, collects information on all
liver transplants performed in
Canada.5 Data analyzed related to
the following: the patient at the time
of transplant (sex, age, area of resi-
dence, cause of liver disease and
severity of liver disease); organ dona-
tion (living v. deceased, location);
and liver transplant (location, ur-
gency, graft survival and patient
survival at 1 year after transplant).
Disease severity was calculated with
the Model for End-stage Liver Dis-
ease (MELD), using creatinine,
bilirubin and international normal-
ized ratio of prothrombin time.6 In
Canada, organ allocation is made ac-
cording to a nationally agreed algo-
rithm based on clinical need. Patients
are assigned to 1 of 4 priority groups
(designated 1–4), with a subcategory
prioritization for fulminant liver fail-
ure (designated F).7 For the purposes
of this review, urgent transplants re-
ferred to those in patients assigned a
Canadian wait-list status of 3F, 4 or

4F; those in status 1, 2 or 3 were
classified as nonurgent.

Rates and recipient characteristics
(sex, age) were based on all recipients
receiving first transplants within the
period. Recipients (aged 18 years or
older) of first liver transplants were al-
located by location of residence to a
province or territory and to a health
care district that were determined to
be providers or nonproviders of surgi-
cal liver transplant services. Retrans-
plants and combination transplants
were excluded. Yearly and cumulative
analyses allowed for the following 3
comparisons: provider versus non-
provider provinces; provider versus
nonprovider districts in Ontario and
provider period versus nonprovider
period in Nova Scotia. In Nova Scotia,
surgical liver transplant services were
provided until June 1, 2001, after
which, patients received their liver
transplant in London, Ontario. Nova
Scotia was included as a provider
province from the beginning of the
study until June 1, 2001 and was
ranked with the nonprovider provinces
thereafter. In a separate analysis of
Nova Scotia residents, the 18-month
period before June 1, 2001 was desig-
nated as a provider period, and data
were compared with the subsequent
18-month period, which was desig-
nated as a nonprovider period.

Statistical analyses were performed
with SAS Enterprise Guide (version
2.05). Categorical data were com-
pared with the chi-square test, and
the Tukey’s t test was used for con-
tinuous data. A paired t test assum-
ing different variances compared
annual use rates during the period
of interest. Differences between
multiple groups were assessed with
analysis of variance, and statistical
significance was set at p < 0.05.

Results

Over the decade studied, 3 548 liver
transplants were performed in Canada,
for an annualized rate of 11.8 per mil-
lion population (pmp). During the
same time, the rate of liver transplant
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was 16.2 and 12.0 pmp in the United
States and France, respectively.8,9 Liver
transplant recipients came from all-
over Canada, and the distribution of
recipients mirrors the location of
Canada’s population. Looking at first
transplants only, there was a marked
variation in transplant rates across
provinces, from 4.1 pmp in the territo-
ries to 14.1 pmp in Nova Scotia
(Table 1). Only 4 patients were resi-
dent in the territories at the time of
transplant, so that comparison is not
appropriate. However, the transplant
rate in Nova Scotia was over 60%
higher than 5 other provinces whose
rates were less than 9 pmp in that time
period. No differences were seen in
the sex, age, or cause or severity of dis-
ease between the provinces.

British Columbia, Alberta, On-
tario, Quebec and Nova Scotia pro-
vided surgical liver transplant
services. During the study period,

there were 2865 deceased liver
donors who had been resident in
provider provinces and 340 in non-
provider provinces, giving equivalent
donor rates (11.4 pmp for the
provider group and 11.6 for the
nonprovider group). The proportion
of liver transplants from live donors
was not statistically different in
provider and nonprovider provinces
(3.5% v. 1.5%, respectively).

The cumulative transplantat rate
was 22.5% less in patients from
nonprovider provinces (8.9 pmp v.
10.9 pmp, p < 0.05). For each of
the 10 years, there was a higher rate
of liver transplant among residents
of provider provinces, compared with
those who lived in nonprovider
provinces (Fig. 1). These differences
were statistically significant (p < 0.05)
for 1998 and 2002, and a paired
analysis over the entire 10-year period
was significant (p < 0.005).

Recipients from provider provinces
were more likely to have viral or alco-
holic cirrhosis, but liver disease sever-
ity was similar to recipients from non-
provider provinces (Table 1). Patient
and graft survival at 1 year after trans-
plantation was superior in the pa-
tients from nonprovider provinces
(89% and 85%, respectively), com-
pared with provider provinces (85%
and 81%, respectively; p < 0.05).

Seventy percent of the population
in Ontario lives outside of the
Toronto and Thames Valley district
health councils (DHCs), which pro-
vide surgical liver transplant services.
The rate of liver transplant is signifi-
cantly lower in nonprovider DHCs,
compared with provider DHCs, even
though differences in sex, age, diagno-
sis or disease severity are not seen
(Table 2). Graft and patient survival
rates at 1 year after transplant were
similar in both groups.
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Table 1

Access to liver transplantation according to Canadian province of residence, 1993–2003

Province of
recipient
residence

Transplant-
ation rate;

pmp
annualized*

(actual
number)

Median
age, yr % Male

%
Viral

hepatitis

%
Liver

cancer

%
Cryptogenic

cirrhosis

%
Cholestatic

diseases

%
Alcoholic
cirrhosis

Disease
severity;†
MELD (SD)

%
Urgent

transplant-
ation‡

British
Columbia§

8.3 (325) 48 58.5 43.0 5.0 4.3 16.7 15.3 19.1 (7.8) 10.1

Alberta§ 13.1 (376) 49 62.5 37.6 8.5 5.2 15.0 23.0 13.2 (7.8) 11.7

Ontario§ 11.3 (1280) 49 59.6 37.9 5.4 6.6 18.2 11.8 16.4 (9.0) 8.0

Quebec§ 10.6 (772) 53 61.4 35.5 11.9 4.7 11.7 21.6 18.8 (10.3) 9.7

Nova Scotia§ 14.1 (112) 49 57.1 24.2 2.0 10.1 22.2 21.2 23.2 (14.9) 14.4

Provider
provinces

10.9 (2865) 50 60.2 37.3 7.6 5.7 15.8 17.1 17.2 (9.5) 9.4

Manitoba 8.4 (95) 48 52.6 22.6 6.0 11.9 28.6 6.0 18.0 (8.1) 14.9

Saskatchewan 8.9 (91) 49 55.0 22.5 3.4 9.0 33.7 12.4 17.1 (9.6) 13.3
Prince Edward
Island

8.8 (12) 53 50.0 33.3 8.3 16.7 41.7 0.0 19.5 (7.8) 0.0

Nova Scotia 12.0 (17) 51 76.5 46.7 0.0 0.0 20.0 13.3 19.7 (9.6) 11.8

Newfoundland 9.2 (51) 46 64.7 12.5 6.3 12.5 35.4 16.7 12.6 (4.5) 12.8

New Brunswick 9.3 (70) 51 55.7 29.9 3.0 14.9 26.9 11.9 19.1 (11.7) 6.9

Territories 4.1 (4)          
Nonprovider
provinces

8.9 (340) 50 56.5 24.1 4.4 11.3 31.3 10.7 17.0 (9.1) 12.0

Canada 10.7 (3205) 50 59.8 35.9 7.3 6.3 17.3 16.4 17.2 (9.5) 9.7
pmp = per million population; MELD = model for end-stage liver disease; SD = standard deviation.
*Annualized transplantation rate, given as the crude cumulative rate per million population (pmp).
†Disease severity is given as the mean (standard deviation) of the model for end-stage liver disease, known as MELD, score and was available only for the years 2000,
2001 and 2002 (726 recipients).
‡Transplantation is urgent if performed in a patient at Canadian wait-list status 3F, 4 or 4F and nonurgent if status 1, 2 or 3; means for cells with less than 5 values not
reported.
§Designates province that provides surgical liver transplantation services; Nova Scotia is included as a nonprovider province for the period after June 2001.



Interruption of surgical liver
transplantation services was not asso-
ciated with a reduction in the Nova
Scotia liver transplant rate, with use
during both provider and non-
provider periods (12.7 and 12.0
pmp, respectively) being above the
national average (Table 2). One-year
graft and patient survival rates were
also similar during each period in
Nova Scotia.

Conclusions

Access to care remains a concern in
spite of substantial investment in
health care delivery in Canada. For
some, this is a result of the single-
payer structure of health care. Al-
though the recipient constituency
offers an almost unanimous endorse-
ment for the single-payer system,
those working within it require

frequent encouragement.10 Debate is
essentially political, with limited data
to support opinions. The Canadian
Medical Association’s Physician Re-
source Survey 2000 shows a decline
in satisfaction with access to specialist
medical care.11 Regional differences
were evident in the survey.

Despite the expensive, travel-
dependant, and evolutionary nature
of liver transplant and the extraordi-
nary distances between Canadian
communities, access to care is avail-
able everywhere in the country. The
same is probably true of all acute
care hospital services. Even with cen-
tralization and loss of local expertise,
more “routine” services, such as ma-
ternity care, are available to residents
of remote communities. In this re-
spect, the goals of the Canada
Health Act are fulfilled to a remark-
able extent. This success comes at
substantial personal inconvenience
and nonmedical cost, but such barri-
ers are overcome by patients access-
ing nonlocal services through a
combination of government, com-
munity and family support.

In this study, differences were seen
in the use of liver transplants by pa-
tients from provider provinces, com-
pared with those from nonprovider
areas. The apparent advantage of local
service provision was not restricted to
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FIG. 1. Rate of first liver transplants per million population (pmp) by provider and
nonprovider provinces for each year between 1993 and 2003. Provider provinces
offer surgical liver transplantation services. Nonprovider provinces refer their pa-
tients to programs outside their province or territory.

Table 2

Access to liver transplantation comparing District Health Councils in Ontario that provide surgical liver transplantation
services and also comparing periods of provision and nonprovision of service in Nova Scotia

Provider and
nonprovider DHC

Annual
transplantation

rate† pmp
(actual number) % Male

Mean
age, yr

% Urgent
transplantation‡

Disease
severity,§

MELD score
Graft

survival, %
Patient

survival, %

Ontario1993–2003*

Provider DHC 14.1 (424)* 60.6 46.0 6.2 16.4 82.8 86.2

Nonprovider DHC 10.6 (856)* 59.1 45.5 8.9 16.3 83.1 86.7

Nova Scotia 2000–2003
Provider period 12.7 (18) 38.9 48.9 16.7 19.7 82.4 82.4

Nonprovider period 12.0 (17) 76.5 46.6 11.8 23.2 93.3 93.3
MELD = model for end-stage liver disease; DHC = district health council.
*Toronto and Thames Valley district health councils that provide surgical liver transplantation services are designated as provider DHCs while all the others are
included in the nonprovider DHC group; *p < 0.05.
†Annual transplantation rate is the actual number of recipients (in parentheses) divided by the population in millions (pmp) and by the period in years.
‡Urgent transplantations are defined as Canadian wait-list status 3F, 4 or 4F.
§Disease severity or model for end-stage liver disease, known as MELD, score was available only for the years 2000, 2001 and 2002.
¶In Nova Scotia, the provider period is the 18 months before the cessation of surgical liver transplantation service (June 2001), whereas the nonprovider period is
the subsequent 18 months.
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interprovincial comparisons but could
also be seen in Canada’s largest
province. Although some of these dif-
ferences did not reach statistical signif-
icance, a higher rate of access was
repetitively found over each time pe-
riod in provider areas. Indications for
liver transplant and protocols for or-
gan allocation, which are shared and
transparent across Canadian transplant
programs, do not discriminate on the
basis of patient residence. Donor loca-
tion should not matter, and donor
rates were found to be the same in
provider and nonprovider regions.

Service interruption in Nova Sco-
tia was not associated with a decrease
in the rate of use. This suggests that,
once patients’ expectations are estab-
lished by the local provision of ser-
vices, these expectations persist, at
least in the short-term, despite service
withdrawal. It is also possible that
factors other than local service are re-
lated to the differences observed in
this study. Such factors might include
disease prevalence and etiology,
physician referral pattern and patient
relocation. The higher prevalence of
viral and alcoholic causes of liver dis-
ease in recipients from the provider
regions, which probably reflects the
greater urban concentrations in these
areas, may result in a different re-
quirement for transplantation. The
higher survival rate after transplanta-
tion in patients from nonprovider re-
gions may reflect different referral
patterns that favour patient referal at
an earlier stage of liver disease. In a
clinical needs-based priority system of
transplant allocation, such a strategy
would result in lower transplant rates.
Although these factors may not com-
pletely explain a gap in the rate,
higher rates of survival after trans-
plant partially offset its impact, so
that the potential gap in end-stage
liver disease survival is smaller. This
study does not document whether

patients with liver disease move from
nonprovider provinces or districts to
be closer to the place of transplanta-
tion. Short-notice transplants using
time-limited liver grafts that would
otherwise have to be discarded are
available only to local candidates.

The principal message in the data
may not be that service use varies
with distance from service provision
but that considerable geographical
challenges are overcome in Canada
to provide access to specialty health
care, regardless of the remoteness of
residence. Portability provisions of
the Canada Health Act are opera-
tional, so that access is available to
evolving specialty services even if the
service is not provided locally. This
study does not deal with the financial
impact of specialty heath care provi-
sion. In Canada, out-of-province
care is provided on a full-cost recov-
ery basis. Nonetheless, transfer of
care to another jurisdiction has im-
plications for local employment. It
also has consequences for revenue
collection that can amount to a
provincial loss equivalent to 60% of
the actual cost of care when income
and consumption taxes are ac-
counted for.12 Jurisdictional reviews
regarding the impact of local versus
distant care on the welfare of its citi-
zens and on the cost of their health
care will continue to stimulate evolu-
tion of health care within Canada’s
single-payer system.
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