DOI:10.1503/cmaj.080063

RESEARCH

Access to health care among status Aboriginal people

with chronic kidney disease

Song Gao MSc, Braden J. Manns MD MSc, Bruce F. Culleton MD, Marcello Tonelli MD SM,
Hude Quan PhD, Lynden Crowshoe MD, William A. Ghali MD MPH, Lawrence W. Svenson BSc,
Sofia Ahmed MD MMSc, Brenda R. Hemmelgarn PhD MD, for the Alberta Kidney Disease Network

ocoo  See related commentary by Peiris and colleagues, page 985

ABSTRACT

Background: Ethnic disparities in access to health care and
health outcomes are well documented. It is unclear
whether similar differences exist between Aboriginal and
non-Aboriginal people with chronic kidney disease in
Canada. We determined whether access to care differed
between status Aboriginal people (Aboriginal people reg-
istered under the federal Indian Act) and non-Aboriginal
people with chronic kidney disease.

Methods: We identified 106 511 non-Aboriginal and 1182
Aboriginal patients with chronic kidney disease (estimated
glomerular filtration rate less than 60 mL/min/1.73 m?). We
compared outcomes, including hospital admissions, that
may have been preventable with appropriate outpatient
care (ambulatory-care-sensitive conditions) as well as use
of specialist services, including visits to nephrologists and
general internists.

Results: Aboriginal people were almost twice as likely as
non-Aboriginal people to be admitted to hospital for an
ambulatory-care-sensitive condition (rate ratio 1.77, 95%
confidence interval [CI] 1.46-2.13). Aboriginal people with
severe chronic kidney disease (estimated glomerular filtra-
tion rate < 30 mL/min/1.73 m?) were 43% less likely than
non-Aboriginal people with severe chronic kidney disease
to visit a nephrologist (hazard ratio 0.57, 95% Cl 0.39-0.83).
There was no difference in the likelihood of visiting a gen-
eral internist (hazard ratio 1.00, 95% Cl 0.83-1.21).

Interpretation: Increased rates of hospital admissions for
ambulatory-care-sensitive conditions and a reduced likeli-
hood of nephrology visits suggest potential inequities in care
among status Aboriginal people with chronic kidney disease.
The extent to which this may contribute to the higher rate of
kidney failure in this population requires further exploration.
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www.cmaj.ca/cgi/content/full/179/10/1007/DC1

CMA]J 2008;179(10):1007-12

umented;'? however, the majority of studies include
black and Hispanic populations in the United States.
The poorer health status and increased mortality among
Aboriginal populations than among non-Aboriginal popula-

E thnic disparities in access to health care are well doc-
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tions,** particularly among those with chronic medical con-
ditions,*® raise the question as to whether there is differential
access to health care and management of chronic medical
conditions in this population.

The prevalence of end-stage renal disease, which com-
monly results from chronic kidney disease, is about twice
as common among Aboriginal people as it is among non-
Aboriginal people.”® Given that the progression of chronic
kidney disease can be delayed by appropriate therapeutic
interventions®' and that delayed referral to specialist care is
associated with increased mortality,"""? issues such as ac-
cess to health care may be particularly important in the
Aboriginal population. Although previous studies have sug-
gested that there is decreased access to primary and special-
ist care in the Aboriginal population,* " these studies are
limited by the inclusion of patients from a single geograph-
ically isolated region," the use of survey data," and the in-
ability to differentiate between different types of specialists
and reasons for the visit.”

In addition to physician visits, admission to hospital for
ambulatory-care—sensitive conditions (conditions that, if
managed effectively in an outpatient setting, do not typ-
ically result in admission to hospital) has been used as a
measure of access to appropriate outpatient care.'*'” Thus,
admission to hospital for an ambulatory-care—sensitive con-
dition reflects a potentially preventable complication result-
ing from inadequate access to care. Our objective was to
determine whether access to health care differs between
status Aboriginal (Aboriginal people registered under the
federal Indian Act) and non-Aboriginal people with chronic
kidney disease. We assess differences in care by 2 meas-
ures: admission to hospital for an ambulatory-care—
sensitive condition related to chronic kidney disease; and
receipt of nephrology care for severe chronic kidney dis-
ease as recommended by clinical practice guidelines.'

From the Departments of Medicine, Division of Nephrology (Gao, Manns,
Culleton, Ahmed, Hemmelgarn), Community Health Services (Manns, Quan,
Ghali, Svenson, Hemmelgarn), Family Medicine (Crowshoe) and General In-
ternal Medicine (Ghali), and the Centre for Health and Policy Studies (Quan,
Ghali), University of Calgary, Calgary, Alta.; The Department of Medicine,
Division of Nephrology (Tonelli), University of Alberta; and Public Health
Surveillance and Environmental Health, Alberta Health and Wellness (Sven-
son), Edmonton, Alta.
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Methods

Study population and data sources

We used computerized laboratory data from 6 of the 9 geo-
graphically defined health regions in Alberta, Canada, to
identify the study cohort. Over 80% of the province’s popula-
tion lives in these 6 regions. We included residents of Alberta
aged 20 and older who had 1 or more outpatient measurement
of their serum creatinine level made during a 1-year period
from July 1, 2003, to June 30, 2004. We excluded patients
with a clinically implausible serum creatinine measurement
(< 25 umol/L). Because we were interested in stable chronic
kidney disease and to avoid including episodes of acute renal
failure, we also excluded laboratory measurements associated
with a hospital admission. The date of the first serum creati-
nine measurement was used as the index date.

The study cohort was linked to provincial administrative
health data to identify status Aboriginal people as well as ob-
tain details regarding health care resource use. The term
“status Aboriginal” refers to any individual registered under
the federal Indian Act. Status Aboriginal people are identifi-
able within the Alberta Health Care Insurance Plan Registry.
The registry was searched from Apr. 1, 1993, to Mar. 31,
2005, and any individual with a status Aboriginal indicator at
any time was classified as “status Aboriginal” (hereinafter re-
ferred to as Aboriginal). All other people were classified as
non-Aboriginal. Aboriginal people who are not registered
under federal Indian Act (e.g., unregistered Aboriginal and
Metis people) were included in the non-Aboriginal group. Ac-

cording to the 2001 census, about 70% of the Aboriginal pop-
ulation in Alberta is status Aboriginal.”

We excluded patients who had received a kidney transplant
(identified from Provincial Renal Program databases)® and those
receiving long-term dialysis (identified from administrative
data®') before their index date. Patients with diabetes mellitus
were identified by use of a validated administrative algorithm.”
We estimated socio-economic status using the neighbourhood
income-per-person equivalent, an estimate of household income
adjusted for household size based on data provided by the 2001
Canadian census.® We obtained location of residence, based on
community size, from census data. Rural residence was defined
as living in a community of less than 10 000 people.™

This study was approved by the institutional review board
at the University of Calgary.

Measure of kidney function

We estimated glomerular filtration rate using the abbreviated
prediction equation from the Modification of Diet in Renal
Disease study. This equation includes variables for age, sex,
black ethnic background (v. white) and serum creatinine
measurement.” Although ethnic background was not avail-
able from the data sources, less than 1% of the Alberta popu-
lation is black. Therefore, the impact at the population level
of eliminating ethnic background from the equation was ex-
pected to be minimal. Preliminary studies have validated the
use of this equation in the Aboriginal population® and in a
community-based population with chronic kidney disease.”
We standardized the serum creatinine measurements made at

Table 1: Baseline characteristics of Aboriginal and non-Aboriginal patients with chronic kidney disease

No. (%) of patients*

Aboriginalt Non-Aboriginal

Characteristic (n=1182) (n=106511) p valuet
Age, yr, median (IQR) 60 (50-70) 71 (60-80) < 0.001
Female 743 (63.0) 67 741 (63.6) 0.61
Estimated GFR, median, mL/min/1.73 m’ (IQR) 50 (38-56) 52 (44-57) < 0.001
Estimated GFR, mL/min/1.73 m? < 0.001

30-59 1014 (85.8) 99 594 (93.5)

15-29 105 (8.9) 5907 (5.6)

<15 63 (5.4) 1010 (1.0)
Diabetes mellitus 500 (42.3) 19 929 (18.7) < 0.001
Rural residence 550 (46.5) 14 208 (13.3) < 0.001
Median household income n=1054 n =102 357 <0.001

1st quintile (lowest) 566 (53.7) 20613 (20.1)

2nd quintile 198 (18.8) 20 948 (20.5)

3rd quintile 143 (13.6) 21231 (20.7)

4th quintile 73 (7.0) 18 931 (18.5)

5th quintile (highest) 74 (7.0) 20634 (20.2)

Note: GFR = glomerular filtration rate, IQR = interquartile range.

*Unless stated otherwise.

tincludes people registered under the federal Indian Act (status Aboriginal). Aboriginal people who are not registered under the federal Indian Act
(e.g., unregistered Aboriginal and Metis people) were included in the non-Aboriginal group.

tDetermined by use of a rank-sum test for medians and y” test for proportions.

1008 CMAJ e« NOVEMBER 4, 2008 ¢ 179(10)



laboratories across the province to a single central laboratory.
A correction factor was applied when necessary to ensure a
province-wide standardization of values. As an indirect cali-
bration, we compared the estimated glomerular filtration rates
obtained by use of this method with those from one of the
largest laboratories in the province, which uses an isotope-
dilution mass spectrometry reference standard, and with the
new Modification of Diet in Renal Disease study equation.®
Similar estimates were obtained with each method.

We used the first serum creatinine measurement in the 1-
year accrual period (July 1, 2003, to June 30, 2004) to deter-
mine each patient’s index estimated glomerular filtration rate.
We categorized the index rate according to the Kidney Dis-
ease Outcome Quality Initiative classification (= 90, 60-89,
30-59, 15-29, < 15 mL/min/1.73 m?)."® Chronic kidney dis-
ease was defined as an estimated glomerular filtration rate of
less than 60 mL/min/1.73m?.

Measures of access to care
We evaluated access to care during the study period (date of
index measurement of estimated glomerular filtration rate to
Mar. 31, 2005) by use of 2 measures: admission to hospital for
an ambulatory-care—sensitive condition related to chronic kid-
ney disease, and likelihood of a nephrology visit for severe
chronic kidney disease. Ambulatory-care—sensitive conditions
can typically be managed effectively in an ambulatory setting;
thus, admission to hospital for such a condition reflects a
potentially preventable complication resulting from inadequate
access to or quality of outpatient health care.'"™” We used a
modified Delphi process (with 3 Delphi rounds) and an expert
panel of 12 nephrologists to identify chronic kidney disease
specific and relevant ambulatory-care—sensitive conditions
based on the primary discharge diagnosis. Cause-specific hos-
pital admissions were determined by use of hospital discharge
coding performed by trained individuals in accordance with
the International Classification of Disease, ninth revision, clin-
ical modification (ICD-9-CM) and the International Statistical
Classification of Diseases and Related Health Problems, tenth
revision, Canada (ICD-10 CA) (Appendix 1, available at
www.cmaj.ca/cgi/content/full/179/10/1007/DC2).

The second measure of access to care, nephrology visit
for severe chronic kidney disease (estimated glomerular fil-
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tration rate < 30 mL/min/1.73 m?), was based on national
guidelines for chronic kidney disease management,'® and was
defined as at least 1 outpatient visit to a nephrologist after
the index measurement of estimated glomerular filtration
rate. In a secondary analysis, we also explored the relation
between being Aboriginal and likelihood of an outpatient
visit to a general internist.

Statistical analysis

We used * and nonparametric (rank-sum) tests to compare
differences in baseline characteristics for Aboriginal and non-
Aboriginal people during the study period. For hospital admis-
sion rates for ambulatory-care—sensitive conditions related to
chronic kidney disease, we counted all events for patients with
multiple hospital admissions. Person-time of follow-up was
based on out-of-hospital time only (i.e., subtracting the num-
ber of days spent in-hospital from the total follow-up), with
patient’s data censored at death, emigration from the province
and end of the study period. We used a Poisson regression
model to determine the association between ethnic background
and risk of admission to hospital for an ambulatory-care—
sensitive condition related to chronic kidney disease, after ad-
justment for age, sex, diabetes, baseline estimated glomerular
filtration rate and hospital admissions for non-ambulatory-
care—sensitive conditions. In a sensitivity analysis, we used a
Cox proportional hazards model to determine the association
between ethnic background and risk of first hospitalization for
an ambulatory-care—sensitive condition. Cox proportional haz-
ards models were used to determine the adjusted association
between ethnic background and likelihood of an outpatient
nephrologist visit or a general internist visit for patients with
severe chronic kidney disease. Poisson and Cox regression
models were adjusted for sex, age, baseline estimated
glomerular filtration rate and diabetes. Finally, in a second
analysis, we included a model that also adjusted for household
income and rural location of residence. We decided a priori
not to include these variables in our primary analysis because
they may be considered a component of ethnic background
and result in over-adjustment.” Rate ratios (RR) and hazard
ratios (HR) greater than 1 in these analyses indicate increased
risk for the outcome. Assumptions for the Cox and Poisson
regression models were tested and met.

Table 2: Rates and rate ratios for admission to hospital for ambulatory-care-sensitive conditions among Aboriginal

and non-Aboriginal people with chronic kidney disease

Rate per 100 person-years (95% Cl)

Analysis Aboriginal* Non-Aboriginal Rate ratio (95% Cl) p value
Unadjusted 7.7 (6.4-9.2) 2.8 (2.7-2.9) 2.72 (2.27-3.27) < 0.001
Adjustedt 2.8 (2.3-3.4) 1.6 (1.5-1.6) 1.77 (1.46-2.13) < 0.001
Adjustedt 2.4 (2.0-3.0) 1.5 (1.4-1.6) 1.58 (1.30-1.92) < 0.001

Note: Cl = confidence interval.

*Includes people registered under the federal Indian Act (status Aboriginal). Aboriginal people who are not registered under the federal Indian Act

(e.g., unregistered Aboriginal and Metis people) were included in the non-Aboriginal group.

tAdjusted for age, sex, diabetes, baseline estimated glomerular filtration rate and admission to hospital for a non-ambulatory-care-sensitive condition.
tAdjusted for age, sex, diabetes, baseline estimated glomerular filtration rate, median household income quintile, admission to hospital for a non-ambulatory-

care-sensitive condition, and rural location of residence.
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Results

Study participants

In total, 676 660 patients had at least 1 outpatient serum creati-
nine measurement. We excluded 129 (0.02%) patients who had
a serum creatinine level less than 25 pumol/L, 2139 (0.3%) who
were receiving long-term dialysis, 739 (0.1%) who had re-
ceived a kidney transplant before their index date and 565 960
(83.6%) who had an estimated glomerular filtration rate greater
than 60 mL/min/1.73 m>. Thus, our study included included
107 693 people with chronic kidney disease. Of these, 1182
(1.1%) were status Aboriginal people. The duration of follow-
up was similar for the Aboriginal (median 1.37 years) and non-
Aboriginal groups (median 1.39 years). Compared with non-
Aboriginal patients, Aboriginal patients were younger and were
more likely to live in a rural location in the lowest quintile of
median household income (Table 1). Aboriginal people were
also more likely than non-Aboriginal people to have diabetes
mellitus and more severe kidney dysfunction.

Access to care
In total, 6.2% of Aboriginal people and 2.7% of non-
Aboriginal people had at least 1 hospital admission for an
ambulatory-care—sensitive condition related to chronic kidney
disease (p < 0.001). The number of hospital admissions
among those with at least 1 hospital admission was similar for
Aboriginal people (median 1, interquartile range 1-2) and
non-Aboriginal people (median 1, interquartile range 1-1).
After adjustment for age, sex, baseline estimated glomerular
filtration rate, non-ambulatory-care—sensitive hospital admis-
sions and diabetes, Aboriginal people were almost twice as
likely as non-Aboriginal people to have been admitted to hos-
pital for an ambulatory-care—sensitive condition (RR 1.77,
95% confidence interval [CI] 1.46-2.13). In a model that also
adjusted for median household income and rural location of
residence, the rate ratio of hospital admissions for an
ambulatory-care—sensitive condition was about 1.5 times
higher among Aboriginal people than among non-Aboriginal
people (RR 1.58, 95% CI 1.30-1.92) (Table 2) (Full model
available online in Appendix 2 at www.cmaj.ca/cgi/content
/full/179/10/1007/DC2.)

A similar proportion of Aboriginal (17.3%) and non-

Aboriginal patients (16.3%) had at least 1 outpatient visit to a
nephrologist during the study period (p = 0.75). Among these
patients, the mean index estimated glomerular filtration rate
was lower among Aboriginal people (mean 18.33 mL/min/1.73
m?, standard deviation [SD] 7.54 mL/min/1.73 m?) than among
non-Aboriginal people (mean 22.33 mL/min/1.73 m’, SD 6.17
mL/min/1.73 m?).

Aboriginal people were 43% less likely than non-
Aboriginal people to have visited a nephrologist (adjusted HR
0.57, 95% CI 0.39-0.83) (Table 3). Age was the most influ-
ential confounder in this analysis: every 1-year increase in
age was associated with a 2% reduction in the likelihood of a
nephrologist visit among Aboriginal people (HR for age 0.98,
95% CI 0.97-0.98). Tests for interaction between age, sex,
estimated glomerular filtration rate, diabetes and ethnic back-
ground were not significant, suggesting that the association
between ethnic background and likelihood of a nephrologist
visit was not influenced by these characteristics. In a second
adjusted analysis that included location of residence and
median household residence, there was a nonsignificant de-
crease in the likelihood of a nephrologist visit among Aborig-
inal people compared with non-Aboriginal people (adjusted
HR 0.68, 95% CI1 0.45-1.04, p = 0.007) (Table 3).

During the study period a significantly greater percentage of
Aboriginal patients had at least 1 outpatient visit to a general in-
ternist compared with non-Aboriginal people (75.6% v. 55.8%,
p < 0.001). However, after adjustment, there was no association
between ethnic background and likelihood of a visit to a general
internist for severe chronic kidney disease (Table 4).

A similar percentage of Aboriginal (96.5%) and non-
Aboriginal people (95.8%) had at least 1 outpatient visit to a
general practitioner during the study period (p = 0.23). A
much greater percentage of Aboriginal people (72.2%) than
non-Aboriginal people (44.0%) had at least 1 visit to an emer-
gency department during the study period (p < 0.001).

Interpretation

Our results suggest that there are differences in the care re-
ceived by status Aboriginal and non-Aboriginal people with
chronic kidney disease. First, Aboriginal people with chronic
kidney disease do access the health care system, as shown by

Table 3: Rates and hazard ratios for likelihood of an outpatient visit to a nephrologist for Aboriginal and non-Aboriginal people

with severe chronic kidney disease*

Rate per 100 person years (95% Cl)

Analysis Aboriginalt Non-Aboriginal Hazard ratio (95% ClI) p value
Unadjusted 15.6 (10.9-22.5) 15.3 (14.5-16.2) 1.02 (0.71-1.47) 0.92
Adjusted* 7.8 (5.4-11.3) 13.8 (13.0-14.8) 0.57 (0.39-0.83) 0.003
Adjusteds 9.3 (6.1-14.0) 13.5 (12.6-14.4) 0.68 (0.45-1.04) 0.007

Note: CI = confidence interval.

*Defined as an estimated glomerular filtration rate less than 30 mL/min/1.73 m’.

tIncludes people registered under the federal Indian Act (status Aboriginal). Aboriginal people who are not registered under the federal Indian Act
(e.g., unregistered Aboriginal and Metis people) were included in the non-Aboriginal group.

fAdjusted for age, sex, diabetes and baseline estimated glomerular filtration rate.

§Adjusted for age, sex, diabetes, baseline estimated glomerular filtration rate, median household income quintile and rural location of residence.
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the use of general practitioner and emergency department
services. However, Aboriginal people with chronic kidney
disease were almost twice as likely as non-Aboriginal people
to be admitted to hospital for an ambulatory-care—sensitive
condition related to their chronic kidney disease. In addition,
despite national guidelines recommending that people with
severe chronic kidney disease visit a nephrologist, we found
that Aboriginal people with severe chronic kidney disease
were significantly less likely than non-Aboriginal people to
have visited a nephrologist.

Although universal coverage for health care in Canada has
alleviated insurance-related barriers to care,” our results sug-
gest that other barriers may exist among Aboriginal people,
who are less likely than non-Aboriginal people to receive spe-
cialized care for chronic kidney disease. This is unlikely to be
related to lack of access to the health care system in general,
because almost all Aboriginal people in our study had at least
1 visit to a general practitioner. The probability of obtaining a
serum creatinine measurement is also unlikely to have influ-
enced these results, as we have reported that Aboriginal
people have an increased likelihood of having a serum creati-
nine measurement compared with non-Aboriginal people.”
Decreased access to specialized medical care among Aborig-
inal people has been reported.'*"” Potential barriers, including
distance from specialized care, require further study. Delayed
referral to a nephrologist for severe chronic kidney disease is
not unique to the Aboriginal population and has been reported
in other ethnic groups.* Given the increased mortality
among patients with a late referral to a nephrologist,'>**
these results suggest suboptimal quality of care in the Aborig-
inal population and the need for interventions to reduce or
eliminate these disparities.

Access to health care is difficult to evaluate, and ambulatory-
care—sensitive conditions are commonly used as a measure of
access and assessment of performance of the health care sys-
tem.'*"” Barriers in access are complex and include patient, en-
vironmental and health system factors. Lower socio-
economic status has been associated with an increased likeli-
hood of hospital admission for an ambulatory-care—sensitive
condition in the United States'® and an increased frequency of
physician visits in Canada.® However, even after adjustment
for median household income and rural location of residence,
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Aboriginal people were still 50% more likely than non-
Aboriginal people to be admitted to hospital for an ambulatory-
care—sensitive condition related to their chronic kidney dis-
ease. Controlling for socio-economic status and location of
residence may result in over-adjustment because these factors
are considered to be a component of ethnicity” and may artifi-
cially reduce differences in rates hospital admissions for
ambulatory-care—sensitive conditions. Thus, in our main
analysis, we did not adjust for median household income and
rural location of residence. We found a similar increased risk
for all-cause hospital admissions among status Aboriginal and
non-Aboriginal people (Appendix 3, available at www.cmaj
.ca/cgi/content/full/179/10/1007/DC2), which suggests that the
increased risk extends beyond ambulatory-care—sensitive con-
ditions related to chronic kidney disease. However, with the
present data, we are unable to determine the extent to which
patient factors such as compliance with recommended treat-
ments, including attendance at physician appointments, may
have influenced the study results.

Although we did not have access to the details of the med-
ical care provided to Aboriginal people with chronic kidney
disease, lack of access to specialized care may result in subopti-
mal use of treatments that reduce the risk of progression of kid-
ney disease,”' and may contribute to higher rates of end-stage
renal disease in this population. This is further supported by our
previous study that showed a lower prevalence of all stages of
chronic kidney disease but a higher prevalence of more severe
chronic kidney disease and increased mortality rates among
status Aboriginal people than among non-Aboriginal people.*

Limitations

Our study had several limitations. First, we did not directly
calibrate serum creatinine measurements to measurements
made at the Cleveland Clinic, where the Modification of Diet
in Renal Disease equation for estimated glomerular filtration
rate was derived. We did, however, implement a province-
wide standardization of serum creatinine measurements that
had been indirectly calibrated to the isotope dilution mass
spectrometry reference standard using the new Modification
of Diet in Renal Disease equation.” Second, we were not able
to identify Metis people and non-registered Aboriginal
people, which may have resulted in misclassification of some

Table 4: Rates and hazard ratios for likelihood of an outpatient visit to a general internist among Aboriginal and non-Aboriginal

people with severe chronic kidney disease*

Rate per 100 person years (95% Cl)

Analysis Aboriginalt Non-Aboriginal Hazard ratio (95% Cl) p value
Unadjusted 158.3 (132.6-188.8) 85.5 (82.9-88.3) 1.63 (1.36-1.95) < 0.001
Adjusted# 87.6 (73.0-105.1) 87.0 (84.2-89.9) 1.00 (0.83-1.21) 0.97
Adjusteds§ 92.6 (77.1-111.4) 86.8 (84.0-89.7) 1.05 (0.88-1.27) 0.55

Cl = confidence interval.

*Defined as an estimated glomerular filtration rate of less than 30 mL/min/1.73 m’.

tincludes people registered under the federal Indian Act (status Aboriginal). Aboriginal people who are not registered under the federal Indian Act
(e.g., unregistered Aboriginal and Metis people) were included in the non-Aboriginal group.

tAdjusted for age, sex, diabetes and baseline estimated glomerular filtration rate.

§Adjusted for age, sex, diabetes, baseline estimated glomerular filtration rate, median household income quintile and rural location of residence.
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Aboriginal patients as non-Aboriginal. However, given that
the majority of the Aboriginal population in Alberta is regis-
tered under the federal Indian Act and given the size of the
non-Aboriginal population, this potential misclassification
would have had minimal impact on our results, and if there
was a bias, it would have been toward the null hypothesis.
Third, use of laboratory data to define the cohort limited our
study to patients who had sought medical care and who had a
serum creatinine measurement, which may limit the general-
izability of our results. Finally, as with all observational
studies, the possibility of residual confounding cannot be ex-
cluded. Although we were unable to directly adjust for pa-
tient-related factors such as compliance and distance to the
nearest nephrologist, we were able to account for key clinical
variables, including diabetes and baseline kidney function.
The hazard ratios associated with ethnic background and like-
lihood of a nephrologist visit were substantial, and they are
unlikely to be completely negated by adjustment for addi-
tional covariables.

Conclusion

The results of our study suggest potential inequities in care
between status Aboriginal people and non-Aboriginal people
with chronic kidney disease. The extent to which these
inequities may contribute to the higher rates of end-stage
kidney failure among the Aboriginal population requires fur-
ther exploration. Interventions that target these disparities in
care are needed.
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