
In a cohort study published in CMAJ, Jiang
and colleagues1 provide a new estimate of
excess risk of end-stage renal disease among

First Nations people in the province of Saskatch -
ewan. Why is progression to end-stage renal dis-
ease more common among First Nations people
than among non–First Nations people? The find-
ings are not unique to Canada. Excess rates of
the disease have been well documented in
indigenous minority groups in the United States,2

Australia and New Zealand.3 The parallels are
possibly greatest between Canada and Australia,
both in the government, health care and geo-
graphic challenges and in the cultural and histor-
ical experiences of their indigenous people. In
2011, the age-standardized incidence of end-
stage renal disease among Aboriginal people in
Canada was 41.9 per 100 000 per year.4 When
standardized to the same population base, Abo-
riginal Australians had a strikingly similar inci-
dence rate of 41.6 per 100 000 per year (unpub-
lished data, Australia and New Zealand Dialysis
and Transplant Registry). Although increased
rates of diabetic nephropathy among indigenous
people are widely known, rates of nondiabetic
end-stage renal disease are also increased.5

A number of reasons have been advanced for
these observations of increased incidence of
chronic kidney disease among indigenous people,
including genetic (“thrifty genotype”) and envi-
ronmental factors. One way to understand and
reconcile these observations is through a multide-
terminant model, in which the occurrence of end-
stage renal disease is considered as the ultimate
outcome of serial insults over dec ades. Among
Australian Aborigines, increased rates of chronic
kidney disease have been associated with low
birth weight, which can lead to reduced nephron
endowment and glomerulomegaly,6 lower renal
volume,7 high frequency of bacterial infection
and postinfectious renal damage related to
glomerulonephritis,8 obesity-related hyperfiltra-
tion, and progressive vascular and diabetic dam-
age leading to a reduced glomerular filtration
rate. Individuals with chronic kidney disease
likely have a number of these factors.

Jiang and colleagues provide a new perspec-
tive on this excess risk with their analysis of a
province-wide dataset. “Lifetime risk” has intu-
itive appeal; it simplifies interpretation of long-
term risk into a single number. The use of tech-
niques to account for competing risk of censoring
due to death is also important: use of traditional
Kaplan–Meier methods will overestimate the
cumulative incidence progressively with increas-
ing age. The authors conclude that a component
of the observed excess in incidence of end-stage
renal disease among First Nations adults in their
study can be attributed to the earlier age at onset
of diabetes compared with non–First Nations
adults. Nevertheless, at all ages of diabetes diag-
nosis, the incidence rates of end-stage renal
 disease and death were about three-fold greater
among First Nations adults than among non–First
Nations adults (although the excess risk of death
lessened among those who were older when dia-
betes was diagnosed).1

The data from Jiang and colleagues’ study
also allow estimation of the cumulative risk of
end-stage renal disease among First Nations peo-
ple who have diabetes. For example, among First
Nations people whose diabetes was diagnosed
before 40 years of age, the 20-year cumulative
incidence was about 10%, rising sharply to about
15% after 25 years.1 Among First Nations people
who were 40–60 years old when their diabetes
was diagnosed, the 20-year cumulative incidence
was a little less than 10%.1
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• First Nations people and indigenous peoples in the United States, New
Zealand and Australia have similar rates and types of end-stage renal
disease.

• End-stage renal disease in people with diabetes is the outcome of a
series of processes: rates of end-stage disease are affected not just by
the incidence of diabetes and progression to diabetic nephropathy, but
also by competing mortality risks and the proportion of patients who
start dialysis.

• The use of “lifetime risk” calculations provides a different perspective:
the earlier age at onset of diabetes among First Nations adults means
that a modest annual incidence of end-stage renal disease translates
into a substantial cumulative lifetime risk.

Key points
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How do we place these long-term risks into
context? A study based on data from the United
States has estimated the lifetime risk of end-
stage renal disease to be 2.5% among white
men.9 More recent Canadian work accounting
for competing risks gave similar results (lifetime
risk of 2.66% among men aged 40 without kid-
ney disease).10 Neither of these reports addressed
the issue of risk among people with diabetes, nor
are there data about lifetime risk of end-stage
renal disease among First Nations people in gen-
eral. In a study of a remote Australian Aboriginal
community with particularly high rates of end-
stage renal disease, the overall lifetime risk was
about 20%, but it was as much as 40% among
those with diabetes.11

There are a number of limitations to the inter-
pretation of Jiang and colleagues’ findings. The
first is time: reaching the point of starting renal
replacement therapy (dialysis or transplantation)
is the culmination of a series of steps. Rates of
end-stage renal disease depend on the rate of dia-
betic nephropathy among those with diabetes,
the rate of progression to end-stage disease
among those with diabetic nephropathy, compet-
ing mortality and, finally, the proportion of peo-
ple with end-stage disease who start renal
replacement therapy. The authors included peo-
ple who re ceived treatment over a 25-year
period, from 1980 to 2005. This period spans
dramatic changes in management of diabetes.
Treatments and treatment targets have evolved,
and considerable evidence for interventions has
emerged. It is feasible, therefore, that the cumu-
lative risk of end-stage renal disease would be
lower among people receiving a diabetes diagno-
sis today; paradoxically, the risk might be higher
if the rates of competing vascular mortality were
reduced further.

Second, treatment patterns for end-stage renal
disease have changed over time. For example,
renal replacement therapy has been offered more
frequently to older patients in recent years. In -
creased availability of health care services for
First Nations people in more remote communi-
ties may lead to higher rates of uptake of renal
replacement therapy and therefore an even
higher cumulative incidence of end-stage renal
disease among First Nations people currently
presenting with diabetes. 

Finally, making inferences from small abso -
lute numbers is challenging. The authors had

information about very limited covariates (age at
diagnosis, sex and ethnicity). Despite the accu-
mulation of more than 90 000 people in the
cohort, there were only 200 cases of end-stage
renal disease among the 8254 First Nations peo-
ple. This will limit the power to observe effects
of individual covariates as well as interactions.

Despite these limitations, Jiang and col-
leagues’ findings should prompt researchers to
consider studying strategies targeted at postpon-
ing the development of diabetes as a start to
addressing rates of end-stage renal disease in
indigenous populations. They also underline the
importance of understanding epidemiologic prin-
ciples of informative censoring and bias.

For clinicians and administrators, Jiang and
colleagues’ data indicate that the risk of renal
disease increases progressively with increasing
age. With the onset of diabetes at a younger age
among First Nations people, end-stage renal dis-
ease is thus a common outcome. The challenge
is not only to provide effective renal replacement
therapy, but also to implement more effective
primary prevention initiatives to delay the onset
of diabetes and the progression of chronic kid-
ney disease.
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