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CONTEXT AND POLICY ISSUES  
 
Approximately 10% to 15% of people worldwide have chronic kidney disease (CKD), putting 
them at risk for kidney failure, cardiovascular events, and premature death.1 Major risk factors 
for CKD include increased age, diabetes mellitus, hypertension, and metabolic syndrome.2 
Indigenous Canadians have a higher rate of diabetes mellitus, which contributes to higher rates 
of CKD and end stage kidney disease (ESKD).3 In 2010, compared to non-Indigenous persons, 
the prevalence of diabetic nephropathy was 50% higher in Indigenous men and even higher in 
Indigenous women2 and 2015 estimates show rates of ESKD to be to 4 times higher in 
Indigenous Canadians than in the general Canadian population.4 Indigenous Canadians make 
up approximately 4.3% of the total Canadian population and 17% of the population in 
Manitoba,5 however, in Manitoba, Indigenous patients comprise 30% of the hemodialysis (HD) 
population.6 Further, one estimate shows that Indigenous Canadians are 43% less likely to see 
a nephrologist than their non-Indigenous counterparts.3  
 
When CKD advances to end stage renal disease, treatment options include dialysis, kidney 
transplantation, or conservative care. Hemodialysis (HD) and peritoneal dialysis (PD) are the 
two main types of dialysis provided by Canadian kidney health programs. During HD, the 
patient’s blood is circulated to an external dialysis machine which filters wastes and extra water 
from the blood before returning it to the body. With PD, a permanent catheter is inserted through 
the abdominal wall and is used to fill the peritoneal cavity with a dialysis solution. The peritoneal 
membrane functions as a filter for wastes and extra water, and the dialysis solution is 
exchanged, either intermittently or continuously. HD is typically done at an in-centre dialysis unit 
but can also be performed in a patient’s home. Self-care hemodialysis can also be done within 
some dialysis units. PD is typically performed by the patient within their home. It is also done 
within assisted living environments such as a nursing home. Home dialysis (PD or home HD) 
can be done with or without formal caregiving. 
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To supplement a CADTH optimal use project seeking to compare the clinical effectiveness of 
the various dialysis modalities, this Rapid Response report specifically examines the clinical 
effectiveness of in-centre and home-based PD and HD for the treatment of ESKD in Indigenous 
Canadians. This report was reviewed by experts in nephrology and dialysis care, one of whom 
is Indigenous, and another who works with Indigenous populations. 
 
RESEARCH QUESTION  
 
What is the clinical effectiveness of in-centre hemodialysis, in-centre self-care hemodialysis, 
home hemodialysis, and home peritoneal dialysis for the treatment of end stage kidney disease 
in Indigenous patients in Canada? 
 
KEY FINDINGS  
In general, Indigenous patients in the included studies tended to be younger, have more 
comorbidities (particularly diabetes mellitus), and were more likely to be female than their white 
and non-Indigenous counterparts. Although Indigenous patients tended to have higher mortality 
rates, when adjusted for age and comorbidities, of the five studies reporting mortality rates, only 
one (examining patients on PD) found statistically significant greater mortality rates in 
Indigenous patients than white patients. 
 
Indigenous patients seem less likely to initiate PD. Those who do initiate PD have greater rates 
of technique failure that require a switch to HD, and have higher rates of and are quicker to 
experience episodes of peritonitis than their non-Indigenous counterparts. Indigenous patients 
are also less likely to receive a kidney transplant. Telehealth follow-up of dialysis therapy can be 
successfully delivered to Indigenous patients in remote communities and was not shown to have 
a negative impact on mortality, quality of care, or healthcare utilization.  
 
Further culturally appropriate investigation regarding CKD screening and prevention, education 
initiatives, culturally appropriate care initiatives, and the reasons Indigenous patients seem to 
have higher rates of technique failure and lower PD use is important going forward. Further 
investigation is also warranted to determine the reasons Indigenous Canadians have lower 
rates of kidney transplantation.  
 
METHODS  
 
Literature Search Methods 
 
A limited literature search was conducted on key resources including Medline via OVID, 
Embase via Ovid, PubMed, The Cochrane Library, University of York Centre for Reviews and 
Dissemination (CRD) databases, Canadian and major international health technology agencies, 
as well as a focused Internet search. No filters were applied to limit the retrieval by study type. 
The search was also limited to English and French language documents published between 
January 1, 2000 and August 12, 2016. 
 
Selection Criteria and Methods 
 
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in 
Table 1.  
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Table 1:  Selection Criteria 
Population Adult Indigenous Canadian patients with ESKD requiring dialysis 
Intervention In-centre HD (any prescription) 

In-centre self-care HD (any prescription) 
Home HD (any prescription, self or assisted care) 
Home PD (any prescription, self or assisted care)  

Comparator Any of the dialysis types compared to each other, Aboriginal patients 
compared to other patients, no active comparator. 

Outcomes Quality of Life 
Mortality 
Hospitalization 
Kidney Transplantation 
Adverse events 

• Infections (including peritonitis) 
• Technique Failure 

Study Designs Health Technology Assessments, Systematic Reviews, Meta-
Analyses, Randomized Controlled Trials, Non-Randomized Studies. 

ESKD = end stage kidney disease; HD = hemodialysis; PD = peritoneal dialysis 
 
Exclusion Criteria 
 
Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were 
duplicate publications, were not conducted in the Canadian setting, or were published prior to 
2000. 
 
Critical Appraisal of Individual Studies 
 
The included non-randomized studies were critically appraised using the SIGN-50 checklist for 
cohort studies.7 Summary scores were not calculated for the included studies; rather, a review 
of the strengths and limitations of each included study were described. 
 
SUMMARY OF EVIDENCE 
 
 
Quantity of Research Available 
 
A total of 211 citations were identified in the literature search. Following screening of titles and 
abstracts, 170 citations were excluded and 41 potentially relevant reports from the electronic 
search were retrieved for full-text review. No potentially relevant publications were retrieved 
from the grey literature (literature that is not commercially published) search. Of these 
potentially relevant articles, 34 publications were excluded for various reasons, while seven 
publications met the inclusion criteria and were included in this report. Appendix 1 shows the 
PRISMA flowchart of the study selection. 
 
Summary of Study Characteristics 
Additional detail regarding study characteristics is provided in Table A1. 
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Study Design 
 
Six of the included studies8-13 were retrospective cohort studies, and one employed a pre-post 
cohort design.14 Five of the cohort studies8-12 relied on the Canadian Organ Replacement 
Registry (CORR) for data, and one cohort study13 relied on data from seven dialysis centres in 
Quebec. The pre-post study14 examined a cohort in two separate James Bay Cree communities.  
 
Country of Origin 
 
All of the included studies were conducted in Canada. Two8,9 included data from ESKD patients 
in Alberta, Saskatchewan, and Manitoba; two10,11 from Manitoba; one12 from Manitoba and 
Alberta; and two included data from patients in Quebec.13,14  
 
Patient Population 
 
The number of included ESKD patients in the studies ranged from 1914 to 30,592.12 Most 
studies included fewer than 1,000 patients.9-11,13,14  
 
Race/Ethnicity: 
Three of the studies8,9,12 reported patients as either “Aboriginal” or “White,” two10,11 reported 
patients as either “Aboriginal” or “Non-Aboriginal,” and one study included only Cree patients 
from two remote communities.14 One study13 did not report race or ethnicity, but reported data 
based on location – two of which were satellite locations serving First Nations communities. 
 
The percentage of First Nations or Aboriginal patients ranged from 5%13 to 100%,14 with the 
majority of the populations3,8,9,12 having fewer than 20% First Nations or Aboriginal patients. 
 
Sex and Gender: 
Among white or non-Indigenous patients, the percentage of female participants was fairly 
consistent across studies and ranged from 38.4%8 to 42.4%.9 Among Indigenous patients, the 
percentage of female patients ranged from 43.3%13 to 63.2%.14 
 
Age 
In all of the studies that compared indigenous patients with white or non-indigenous 
counterparts, the mean age of the indigenous patients was younger.8-13 The mean or median 
age of indigenous patients ranged from 48.4 years9 to 55.3 years12 and white or non-Indigenous 
patients ranged from 53.6 years9 to 68.6 years.13  
 
Comorbidities 
The common comorbidities reported in the included studies were diabetes mellitus, coronary 
disease, hypertension, chronic heart failure, stroke, chronic lung disease, and peripheral 
vascular disease (see Table 2). In all studies, Indigenous patients had higher rates of diabetes 
mellitus.8-14 
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Table 2:  Comorbidities 
% of 
patients 
with  

Tonelli8 Tonelli9 Sood10 Hildebran
d11 

Sood12 Sicotte14 Lafrance13 

Diabetes 
mellitus 

I: 62.3 
W: 33.8 

I: 62.3 
W: 33.9 

I: 65.2 
NI: 39.6 

I: 65.2 
NI: 39.6 

HD 
I: 73.3 
W: 44.6 
PD 
I: 64.1 
W: 41.7 

NR TH: 45.5 
CH: 45.6 
FNSU: 
73.3 

Coronary 
disease 

I: 22.9 
W: 28.0 

I: 18.8 
W: 25.3 

I: 19.9 
NI: 20.5 

I: 19.9 
NI: 20.5 

HDd 
I:18.5 
W: 23.7 
PDd 
I: 13.5 
W: 17.1 

NR NR 

Hypertensi
on 

I: 65.7 
W: 71.4 

I: 69.3 
W: 76.2 

I: 80.7 
NI: 0.8 

I: 80.7c 
NI: 70.8c 

HDc 
I: 81.7 
W: 80.7 
PDc 
I: 82.3 
W: 85.2 

NR TH: 87.2 
CH: 88.3 
FNSU: 
90.0 

CHF I: 32.1 
W: 25.5 

I: 29.7 
W: 21.3 

I: 9.3b 

NI: 12.4b 
I: 9.3 
NI: 12.4 

NR NR TH: 11.7 
CH: 16.1 
FNSU: 
23.3 

Stroke I: 8.6 
W: 9.1 

I: 5.0a 

W: 7.0a 
I: 6.2 
NI: 7.4 

I: 6.2 
NI: 7.4 

HD 
I: 13.7 
W: 15.4 
PD 
I: 8.7 
W: 11.5 

NR TH: 4.7 
CH: 4.0 
FNSU: 3.3 

CLD I: 7.4 
W: 8.6 

I: 6.9 
W: 7.1 

NR NR HD 
I: 8.8 
W: 13.5 
PD 
I: 5.1 
W: 7.9 

NR NR 

PVD I: 16.9 
W: 13.9 

I: 14.9 
W: 10.8 

I: 10.6 
NI: 7.8 

I: 10.6 
NI: 7.8 

HD 
I: 24.2 
W: 21.1 
PD 
I: 15.5 
W: 15.7 

NR TH: 10.5 
CH: 6.5 
FNSU: 
10.0 

CH = community hospital; CHF = chronic heart failure; CLD = chronic lung disease; FNSU = First Nations satellite unit; HD = 
hemodialysis; I = indigenous; NI = non-Indigenous; NR = not reported; PD = peritoneal dialysis; PVD = peripheral vascular disease; 
TH = teaching hospital; W = white 
a Stroke or transischemic attack; bCongestive heart failure; c taking antihypertensive medication; dacute coronary syndrome 
 
Place of Residence 
Four studies8-10,12 reported place of residence as urban, rural, or remote (Table 3). One study 
was conducted in two remote communities.14 Sood et al., (2012)12 further reported distance from 
a major centre coordinating ESKD care. Both PD and HD patients who were Indigenous lived 
further from a major centre than white patients (median167.5 km vs. 12.0 km for HD; 171.6 km 
vs. 20.2 km for PD). 
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Table 3:  Place of residence 
Place of 
residence 
(%) 

Tonelli8 Tonelli9 Sood10a Hildebrand11 Sood12 Sicotte14 Lafrance13 

Urban NR NR 
I: 249.5 
(16.0–
583.3) 
NI: 7.4 
(3.1–
44.8) 

NR NR NR NR 
Rural I: 55.9 

W: 28.7 
I: 65.4 

W: 33.2 
NR HD 

I: 61.4 
NI: 21.4 

PD 
I: 73.5 

NI: 33.0 

NR NR 

Remote NR NR NR NR NR NR 
HD = hemodialysis; I = indigenous; NI = non-indigenous; NR = not reported; PD = peritoneal dialysis; 
a distance in kilometers from a major centre, median (interquartile range) 
 
Interventions and Comparators 
 
Two of the studies included patients on either PD or HD,8,12 two studies included patients on HD 
only,13,14 and three of the studies included patients on PD only (Table 4).9,10,15 Of the two studies 
that examined patients on HD only, one examined HD with telemedicine support14 and one 
studied in-centre HD in a satellite unit.13 Only one study directly compared PD and HD 
patients,12 as the objective of most of the comparative studies was to compare outcomes 
between Indigenous and non-Indigenous patients.8-10,13 
 

Table 4:  Dialysis modalities included in the Studies. 
Modality Tonelli8 Tonelli9 Sood10 Hildebrand11 Sood12 Sicotte14 Lafrance13 
HD x    x xb xc 

PD x x x x x   
HD = hemodialysis; PD = peritoneal dialysis 
a = in-centre HD; b = telemedicine HD; c = satellite unit HD 
 
Outcomes 
Five8-10,12,14 of the seven studies reported mortality, three reported transplantation,8,10,12 three 
reported technique failure,9,10,12 and three reported dialysis-related infections (peritonitis, 
bloodstream infections, exit site infections).10,11,13 None of the included studies measured or 
reported quality of life. Further detail is presented in Table 5. 
 

Table 5: Reported outcomes 
Outcome Tonelli8 Tonelli9 Sood10 Hildebrand11 Sood12 Sicotte14 Lafrance13 
Mortality x x x  x x  
Transplantat
ion 

x  x x    

Technique 
failure and 
Switching 

 xab xa  xa   

Perotinitis   x x    
Bloodstream 
infections 

      x 

Exit site    x   x 
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Table 5: Reported outcomes 
Outcome Tonelli8 Tonelli9 Sood10 Hildebrand11 Sood12 Sicotte14 Lafrance13 
infections 
QoL NR NR NR NR NR NR NR 
QoL = quality of life  
a = PD to HD; b = HD to PD 
Summary of Critical Appraisal 
 
A summary of the critical appraisal is presented in Table A2. 
 
Six of the included studies8-13 were retrospective cohort studies, thus study findings were 
dependent on the accuracy of the database data. Additionally, as several of the studies used 
the same databases, it is unclear how many individual patients contributed to the data examined 
in this review.  
 
For studies using the CORR database,8-12 ethnicity was reported by healthcare professionals, 
thus misclassification seems more likely to occur than if patients classified their own status. It 
seems unlikely that this misclassification would occur at differential rates for different ethnicities. 
Additionally, the CORR database does not include measures of socioeconomic status, 
employment status, or other population health indicators that are known to effect health status 
and thus could not be controlled for in the statistical models. This is particularly important in 
studies of Indigenous Canadians, as First Nations people tend to have higher rates of 
unemployment, often live in sub-standard housing, and are often economically disadvantaged.6  
 
In five of the studies,8-12 the two groups being studied (Indigenous versus white or indigenous 
versus non-indigenous) differed in ways other than their ethnicities; mean and median ages 
were different (Indigenous patients tended to be younger), comorbidity rates were different 
(indigenous patients tended to have higher rates of diabetes mellitus), and sex distribution was 
generally different (there were generally more female aboriginal patients). These findings may 
not reflect a systemic exclusion of certain patient groups, but rather reflect characteristics of 
Indigenous patients with end stage kidney disease. 
 
With respect to statistical tests, for five8-11,13 of the six cohort studies, it was unclear whether a 
competing risks model would have yielded more accurate estimations. It was unclear whether 
mortality prior to outcomes such as technique failure or transplantation were taken into account. 
One study (Sood et al., 2012)12 employed a Competing Risks model as well as an adjusted Cox 
model. The Cox model yielded statistically significant results, whereas the Competing Risk 
model did not, indicating that the Cox model may not have been the most accurate. It is unclear 
whether there would have been differences between the models in the other included studies as 
well.  
 
Two of the important outcomes in the Hildebrand study11 included peritonitis and exit site 
infections related to PD. In this study, home visits by PD nursing staff, retraining episodes, anti-
microbial susceptibilities, compliance with therapy, prior exposure to antibiotics, nasal 
colonization with S. aureus were not reported in the data set. Prescribed peritoneal dialysate 
and technique, and peritoneal effluent culture were also not reported. These are all factors that 
could contribute to differences in risk of developing PD-related infections and are important 
reasons that a person might require therapy switch from PD to HD. Overcrowding of 
households, food security, and malnourishment may also contribute to increased infection rates. 
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Thus it is possible that some of these factors, and not Indigenous status, could have contributed 
to differences. 
 
The Sicotte study14 had a clearly focused question, the ethnicity of the population was fairly 
homogenous (all were from the Cree First Nation around James Bay), there were no drop-outs 
and outcomes were measured more than once. The sample size was small (19 patients), there 
was limited information about the confidence of the estimates, and there was a limited 
timeframe for measuring mortality (2 years). Additionally, comorbidities were not reported. While 
the results are likely reasonably valid for northern Cree populations, it is unclear if the results 
generalize to a larger Indigenous population. 
 
In the Lafrance study13 that examined patients based on receiving treatment at teaching 
hospitals, community hospitals, or First Nations satellite units. Ethnicity was not reported at all, 
thus it is possible that there were Indigenous patients receiving dialysis in the teaching and 
community hospitals or non-Indigenous patients receiving treatment at the satellite units, 
however, the numbers were probably not high. Although not reported, patients being treated in 
teaching hospitals were likely urban and in First Nations hospitals were likely rural or remote, 
however, this was unclear. Additionally, there were a small number of infections recorded in the 
study (73 bloodstream infections, 2 in First Nations Satellite Units), which may be partially 
responsible for the wide confidence intervals. 
 
 
Summary of Findings 
 
A summary of the reported outcomes is presented in Table A3. 
 
Mortality 
Five8-10,12,14 of the included studies reported mortality.  
 
HD 
In the study by Sood et al., (2012) that examined both HD and PD,12 both the Cox model and 
the competing risk models resulted in similar estimations that indicated that Indigenous patients 
receiving HD may experience higher mortality than their white counterparts, however, the Cox 
model multivariate and propensity score adjusted hazard ratios (HRs) (comparing Indigenous 
with white patients) did not indicate statistically significant differences. 
 
No patients died during the course of the Sicotte study examining HD with telemedicine 
support.14  
 
PD 
In the study by Tonelli et al., (2005) that examined PD,9 25.7% of Indigenous patients and 
38.4% of white patients died. The age-adjusted and multivariate adjusted HRs (comparing 
Indigenous with white patients) were not statistically significant. The interaction terms between 
aboriginal race and dialysis modality (for patients who had switched within 90 days) were not 
statistically significant (P = 0.2). 
 
In the study by Sood et al., (2010) that examined mortality in patients on PD,10 the multivariate 
Cox and logistic regression HRs (comparing Indigenous with non-Indigenous patients) were not 
significant. 
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In the study by Sood et al., (2012) that examined both HD and PD,12 Indigenous patients 
receiving PD had a greater risk of mortality. The Cox model multivariate and propensity score 
adjusted hazard ratios for mortality (comparing Indigenous with white patients) were 1.36 (95% 
CI 1.13 to 1.62) and 1.35 (95% CI 1.12 to 1.63) respectively, and the competing risk multivariate 
and propensity score adjusted hazard ratios for mortality were 1.30 (95% CI 1.09 to 1.56) and 
1.28 (95% CI 1.06 to 1.55) respectively. 
 
HD and PD 
In the study by Tonelli et al., (2004) that examined both HD and PD,8 6.7% of Indigenous and 
7.6% of white patients died. The age-adjusted and multivariate adjusted HRs for mortality 
(comparing Indigenous with white patients) were not statistically significant. The authors did not 
stratify the results by modality. 
 
Transplantation 
Three studies (with two datasets) reported transplantation.8,10,11 
 
In the study by Tonelli et al., (2004) that examined both HD and PD,8 16.8% of Indigenous and 
29.7% of white patients received kidney transplants. The age adjusted and multivariate adjusted 
HRs (comparing indigenous with white patients) were 0.36 (95% CI 0.30 to 0.44) and 0.43 (95% 
CI 0.35 to 0.53), which were statistically significant. 
 
In both the Sood et al. (2010)10 and the Hildebrand11 studies, 13% of all patients received 
transplants, however, the number of Indigenous patients receiving transplants was not reported.  
 
Technique failure and Switching 
Three studies reported technique failure9,10,12 and one study9 reported switches from HD to PD. 
 
PD to HD 
The included studies showed that Indigenous patients tended to experience more technique 
failure than white or non-Indigenous counterparts. Tonelli et al.9 defined technique failure as a 
switch from PD to HD for at least 90 days and the HR of PD failure for Indigenous compared 
with white patients was not statistically significant. The Cox model and logistic regression HRs 
for technique failure in Sood et al., (2010)10 were also not statistically significant 
 
In Sood et al., (2012),12 the Cox model multivariate and propensity score adjusted HRs were 
similar: 1.29 (95% CI 1.05 to 1.57) and 1.33 (95% CI 1.05 to 1.68). The competing risk model 
multivariate and propensity score adjusted HRs were also similar, though not statistically 
significant: 1.19 (95% CI 0.95 to 1.48) and 1.13 (95% CI 0.89 to 1.43). Adjusted HRs decreased 
as age increased, however they were not statistically significant except for patients≤50 years 
(HR, 1.76; 95% CI 1.23 to 2.52). 
  
HD to PD 
Eighteen percent of Indigenous and 22.7% of white patients in Tonelli et al.,9 reported switches 
from HD to PD. The HR for Indigenous versus white patients was 0.66 (95% CI, 0.53 to 0.81). 
 
Adverse Events 
Peritonitis 
The Sood 201010 and the Hildebrand11 studies reported peritonitis.  
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In Sood et al.,(2010)10 Indigenous patients had higher rates of peritonitis. The HRs for peritonitis 
in the Cox and logistic regression multivariate adjusted models were 1.79 (95% CI 1.35 to 2.36) 
and 2.44 (95% CI 1.52 to 3.92). In the Hildebrand study,11 the adjusted relative rates of 
peritonitis per 100 patient years on PD were higher (P = 0.012) for Indigenous patients 101.9 
(95% CI 68.6 to 135.2) than non-Indigenous patients 64.6 (95% CI 48.8 to 80.4). 
 
 
 
Exit Site Infections 
Adjusted relative rates of exit site infections per 100 patient years on PD in the Hildebrand 
study,11 were not much different (and not significantly significant) between Indigenous and non-
Indigenous patients (P = 0.872). Lafrance et al.13 reported exit site infections for all patients (122 
events, 0.68 per 1000 patient days, 95% CI 0.58 to 0.78), but did not stratify to give the rate for 
the First Nations satellite sites. 
 
Bloodstream Infections 
The Lafrance et al., study13 used the teaching hospital as a reference and found that patients in 
First Nations hospitals had higher rates of bloodstream infections than those at community 
hospitals. The adjusted hazard ratios for bloodstream infections for Community Hospitals and 
First Nations satellite centres were not significant.  
 
Quality of Life 
None of the included studies examined quality of life. 
 
Limitations 
 
Although most of the studies were comparative (with respect to comparing outcomes in 
Indigenous versus non-Indigenous patients), the lack of randomization with respect to the type 
of dialysis in any of the studies limits the ability to draw any causal conclusions. Additionally, 
there was limited information comparing the outcomes of patients undergoing PD versus those 
undergoing HD, and thus no conclusions can be made regarding how indigenous race affects 
outcome differences between the two modalities. 
 
As “Indigenous” is not a homogenous group, the lack of data or studies that included indigenous 
patients from British Columbia, the northern territories, Ontario, and the Maritime provinces may 
limit the generalizability of our results to the entire Indigenous population of Canada. Although 
the CORR database defines aboriginal status as “First Nations, Inuit, and Métis,” it is unclear if 
any Inuit patients were included in the studies using the CORR database – in fact, since most 
study authors chose smaller geographical areas (such as Alberta, Saskatchewan, and 
Manitoba) in order to decrease the heterogeneity of their indigenous sample, it seems unlikely 
that there were many Inuit patients included. However, although numbers are increasing, as 
Nunavut has the lowest rate of diabetes in Canada,16 this may translate into lower rates of 
ESKD and thus less need for dialysis among Inuit Canadians. 
 
One study was able to control for place of residence (urban, rural, remote), but the majority 
were not; it therefore remains unclear whether or not some of the differences in outcomes could 
be due to distance from care or care providers. Additionally, as the CORR database does not 
report socioeconomic status (SES), it remains unclear whether or not some of the differences in 
outcomes could be due to SES differences.  
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CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  
 
In general, Indigenous patients living with ESKD in the included studies tended to be younger, 
have more comorbidities (particularly diabetes mellitus), and were more likely to be female than 
their white and non-indigenous counterparts. Although Indigenous patients tended to have 
higher mortality rates, when adjusted for age and comorbidities, in two of the studies,8,9 there 
were no statistically significant differences in mortality between Indigenous and white patients. 
In one study,10 while the Cox model showed a statistically significant difference in mortality, the 
logistic regression was not.  
 
For patients receiving PD, mortality rates were statistically significantly higher for Indigenous 
patients when compared with white patients in one study.12 This study was the largest (N = 
30,592), was the only to use a competing outcomes analysis, and stratified patients based on 
dialysis modality in addition to ethnicity. It may be a more accurate estimation than some of the 
other studies, however, as all patients were living in Manitoba, and findings may only be 
generalizable to the Manitoba care and social environment. 
 
Indigenous patients in Manitoba seem less likely to initiate PD or switch from to PD once started 
on HD. They also have greater rates of PD technique failure and switch to HD, and have higher 
rates of and are quicker to experience peritonitis than their non-indigenous counterparts. 
Additionally, they are less likely to receive a kidney transplant. No studies reported on quality of 
life, thus no conclusions can be made. 
 
The study that occurred in northern Quebec found that telehealth dialysis can be successfully 
delivered to Indigenous patients in remote communities and it was not shown to have a negative 
impact on mortality, quality of care, or healthcare utilization.14 Thus tele-dialysis may be one 
model of care that is worth exploring in order to aid in the delivery of dialysis to Indigenous 
patients, particularly in remote communities. This may improve access to nephrology care, as 
Indigenous patients tend to be less likely to see those specialists.3 It may also improve access 
to dialysis services for Indigenous patients in remote communities, as they are often forced to 
relocate to urban centres in order to access treatment.17  
 
Improving access to culturally appropriate care may improve health outcomes for Indigenous 
patients;18,19 a 2016 qualitative systematic review18 found that effective and acceptable CKD 
management outreach programs are enabled by initiatives such as community ownership and 
integration within existing social system; support for autonomous decision making; the presence 
of Indigenous health workers within a supportive environment; and a flexible approach which 
can provide care according to the unique cultural, social and physical needs of individuals and 
communities. Culturally appropriate care may include initiatives such as using an explanatory 
model of disease that includes factors other than the ‘scientific paradigm,’19 sharing circles,19 
and community supported health education in schools.19 Preventative initiatives in schools, such 
as diabetes education and healthy meal programs have been successfully implemented in the 
past, though it is unclear if they will have a significant impact on future kidney outcomes.19 A 
toolkit was developed by the Faculty of Nursing at the University of New Brunswick in 
partnership with members of the Elsipogtog First Nation to help provide education and support 
to Indigenous Canadians on dialysis, however it is unclear whether or not it is in use or has 
been successful.20  
 
Education, early screening, and early prevention programs may be particularly relevant to 
Indigenous Canadians, as they tend to be younger when initiating dialysis. Younger patients are 
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more likely to require a more flexible treatment dialysis schedule or program in order to 
participate in work or family life. PD tends to provide patients with a more flexible schedule and 
may prevent the need for rural and remote patients to relocate to larger centres. While it is 
unclear whether PD has an effect on mortality in Indigenous patients with ESKD and why there 
seem to be racial differences in PD outcomes, further research regarding why Indigenous 
patients tend to be less likely to receive PD, and initiatives that allow for better access to PD 
may be warranted. Additionally, interventions aimed at reducing the number of dialysis-related 
infections (e.g. peritonitis) in Indigenous Canadians may be helpful. 
 
Future research should include measures of socioeconomic status, employment status, and 
other population health indicators that are known to affect the health status. Investigation 
regarding the role relocation plays in influencing health outcomes may also be important. 
Further culturally appropriate investigation regarding CKD screening and prevention, education 
initiatives, culturally appropriate care initiatives, the reasons Indigenous patients seem to have 
higher rates of technique failure and lower PD use is important going forward. As it is unclear 
why Indigenous Canadians have lower rates of kidney transplantation, further investigation as to 
whether this is due to lack of access or if it is due to other factors is also warranted.  
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APPENDIX 1: Selection of Included Studies 
 
 
 
 
  

170 citations excluded 

41 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

0 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand 
search) 

41 potentially relevant reports 

34 reports excluded: 
-irrelevant population (14) 
-irrelevant intervention (2) 
-irrelevant outcomes (6) 
-study type (review articles, 
editorials) (12) 
 

7 reports included in review 

211 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2: Characteristics of Included Publications 
 
 

Table A1: Characteristics of Included Clinical Studies 
First Author, 

Publication Year 
Study Design; 
Data Source; 

Years 

Patient 
Characteristicsa 

Intervention(s) Comparator(s) Relevant Clinical 
Outcomes 

Tonelli, 20048 Retrospective 
Cohort; CORR 
database; Jan. 1, 
1990, and Dec. 31, 
2000 

Aboriginal: 685 
White: 3138 
 
% female: 
Aboriginal: 49.6 
White: 38.4 

PD and HD None • mortality 
• transplantation 
 

Tonelli, 20059 Retrospective 
Cohort; CORR 
database; Jan. 1, 
1990, and Dec. 31, 
2000 

Aboriginal: 101 
White: 734 
 
% female: 
Aboriginal: 51.5 
White: 42.4 

PD None • mortality 
• technique 

failure 
 

Sood, 201010 Retrospective 
Cohort; CORR 
database; Jan. 
1997 to Dec. 2007 

Aboriginal: 161 
Non-Aboriginal: 566 
 
% female: 
Aboriginal: 54.0 
Non-Aboriginal: 42.0 
 

PD None • mortality 
• transplantation 
• technique 

failure 
• peritonitis 
 

Hildebrand, 201011 Retrospective 
Cohort; January 1, 
1997 and 
December 31, 2007 

Aboriginal: 161 
Non-Aboriginal: 566 
 
% female: 
Aboriginal: 54 
Non-Aboriginal: 42.0 
 
 

PD None • transplantation 
• peritonitis 
• exit site 

infections 

Sood, 201212 Retrospective 
Cohort; CORR 
database; January 

HD 
Aboriginal: 1839 
White: 21430 

PD HD • mortality 
• technique 

failure 
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Table A1: Characteristics of Included Clinical Studies 
First Author, 

Publication Year 
Study Design; 
Data Source; 

Years 

Patient 
Characteristicsa 

Intervention(s) Comparator(s) Relevant Clinical 
Outcomes 

1, 2000 to 
December of 2009 

% female: 
Aboriginal: 50.4 
White: 39.6 
 
PD 
Aboriginal: 554 
White: 6769 
% female: 
Aboriginal: 48.9 
White: 40.4 

 

Sicotte, 201114 Cohort (before and 
after); 2 FN HD 
Units; May 2006 to 
December 2006 in 
Chibougamau and 
May 2005 to 
December 2006 in 
Chisasibi  

Chibougamau: 8 
Chisasibi: 11 
 
% female: 63.2 
 

HD with 
telemedicine 
support (details of 
telemedical support 
not reported) 

None • mortality 
 

Lafrance, 201013 Retrospective 
Cohort; Hospital 
and Satellite Centre 
records; December 
1, 2000 to 
December 31, 2006 

Teaching Hospital: 
343 
Community Hospital: 
248 
First Nations Satellite 
Unit: 30 
 
% female: 
Teaching Hospital: 
41.4 
Community Hospital: 
41.9 
First Nations Satellite 
Unit: 43.3 

HD None • exit site 
infections 

• bloodstream 
infections 

HD = hemodialysis; PD = peritoneal dialysis 
aFor comorbidities, see Table 2. 
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APPENDIX 3: Critical Appraisal of Included Publications 
 

Table  A2Summary of Critical Appraisal of the Included Cohort Studies Using the Sign 50 tool7 
Sign 50 Item First Author, Year 

Tonelli, 20048 Tonelli, 20059 Sood, 
201010 

Hildebrand, 
201011 

Sood, 
201212 

Sicotte, 
201114 

Lafrance, 
201013 

The study addresses an appropriate and clearly focused 
question y y y y y y y 

The two groups being studied are selected from source 
populations that are comparable in all respects other than the 
factor under investigation. 

n n n n n y y 

The study indicates how many of the people asked to take 
part did so in each of the groups being studied. y y y n n n n 

The likelihood that some eligible subjects might have the 
outcome at the time of enrolment is assessed and taken into 
account in the analysis? 

n/a n/a n/a n/a n/a n n/a 

What percentage of individuals or clusters recruited into each 
arm of the study dropped out before the study was 
completed? 

n/a n/a n/a n/a n/a 0% n/a 

Comparison is made between full participants and those lost 
to follow-up, by exposure status. n/a n/a n/a n/a n/a n/a n/a 

The outcomes are clearly defined y y y y y y y 
The assessment of outcome is made blind to exposure status ? ? ? ? ? ? ? 
Where blinding was not possible, there is some recognition 
that knowledge of exposure status could have influenced the 
assessment of outcome. 

n n n n n n n 

The measure of assessment of exposure is reliable. y y y y y y y 
Evidence from other sources is used to demonstrate that the 
method of outcome assessment is valid and reliable. n/a n/a n/a n/a n/a y n/a 

Exposure level or prognostic factor is assessed more than 
once n/a n/a n/a n/a n/a y n/a 

The main potential confounders are identified and taken into 
account adequately in the design and analysis y n n n n n y 

Confidence intervals are provided y y y y y n y 
Taking into account clinical considerations, your evaluation of 
the methodology used, and the statistical power of the study, 
do you think there is clear evidence of an association between 
exposure and outcome? 

It was unclear 
whether the 
competing risks 
of death before 
transplant were 
taken into 
consideration. 
Authors included 
survival after 
renal 
transplantation 
(important for 

It was unclear 
whether the 
competing 
risks of death 
before 
technique 
failure, or 
switches were 
taken into 
consideration. 
There could 
have been 

Kaplan 
Meier may 
not be the 
best 
estimate for 
hazard 
ratios - Cox 
proportional 
may have 
been better. 
Socioecono
mic status, 

SES, 
highest level 
of education, 
home visits 
by PD 
nursing staff, 
retraining 
episodes, 
anti-
microbial 
susceptibiliti
es, 

Competing 
outcomes 
analysis was 
performed 
(as were 
Kaplan Meir 
and cox 
proportional 
hazards). 
SES, 
employment 
status, 

Small 
sample size, 
limited 
information 
about the 
confidence 
of the 
estimates, 
limited 
timeframe 
for 
measuring 

Cox 
proportional 
hazards 
conducted, 
not all 
covariates 
were 
available 
because of 
the 
retrospective 
design, BSI 
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Table  A2Summary of Critical Appraisal of the Included Cohort Studies Using the Sign 50 tool7 
Sign 50 Item First Author, Year 

Tonelli, 20048 Tonelli, 20059 Sood, 
201010 

Hildebrand, 
201011 

Sood, 
201212 

Sicotte, 
201114 

Lafrance, 
201013 

determination of 
overall survival). 
Race was 
determined by 
healthcare staff, 
and could have 
been 
misclassified but 
this likely would 
not happen at a 
differential rate 
between groups.  

unmeasured 
comorbidities 
or 
socioeconomic 
factors. 
Authors 
believe 
residual 
confounding 
would likely 
not have 
affected 
results. Race 
could have 
been 
misclassified 
and 4% were 
eliminated 
because of 
lack of race 
data - 
sensitivity 
analyses 
showed no 
differences 
when race 
was 
reclassified. 

and 
population 
health 
indicators 
were not 
available, 
distance 
measure (for 
rural/urban) 
was not the 
most 
accurate 
measure of 
isolation or 
transit time 
to medical 
care. 

compliance 
with therapy, 
prior 
exposure to 
antibiotics, 
nasal 
colonization 
with S. 
aureus, 
prescribed 
peritoneal 
dialysate 
and 
technique, 
and 
peritoneal 
effluent 
culture not 
reported. no 
data 
regarding 
how patients 
were chosen 
for PD - 
unclear if 
there were 
confounding 
factors 
associated 
with 
choosing PD 
(isolated 
community 
with poor 
infrastructur
e) 

population 
health 
indicators 
were not 
available 
and could 
account for 
residual 
confounding. 
Classificatio
n as 
"aboriginal" 
is somewhat 
problematic 
as it 
encompasse
s multiple 
groups. 

mortality, not 
clear 
whether 
there is clear 
evidence 
that teleHD 
is effective 
in a larger 
population. 

occurrences 
may have 
been 
underestima
ted if not 
recorded in 
charts but 
unlikely 
different 
between 
groups and 
generally 
they are 
recorded 
because 
they are 
important. 
There were 
a small 
number of 
events. 

Summarize the author’s conclusions. Add any comments on 
your own assessment of the study, and the extent to which it 
answers your question and mention any areas of uncertainty 
raised above. This section is very important and will appear on 
the evidence table. 

Aboriginal pts in 
AB, SK, MB, had 
more comorbid 
illness at the 
start of dialysis 
than their white 
counterparts; 
once renal 

Aboriginal 
patients in 
AB,SK, MB, 
were less 
likely to be 
treated with 
PD, when 
controlling for 

Aboriginal 
patients 
were at 
increased 
risk for 
peritonitis 
and 
mortality. 

First Nations 
patients 
were at 
higher risk 
for 
peritonitis, 
even with 
adjustment 

First Nations 
people on 
PD in 
Canada 
experience 
increased 
mortality and 
technique 

TeleHD can 
be effective 
in providing 
high quality 
care for 
aboriginal 
patients 
living in 

No 
differences 
found in the 
BSI risk 
among First 
Nations 
satellite 
units, 
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Table  A2Summary of Critical Appraisal of the Included Cohort Studies Using the Sign 50 tool7 
Sign 50 Item First Author, Year 

Tonelli, 20048 Tonelli, 20059 Sood, 
201010 

Hildebrand, 
201011 

Sood, 
201212 

Sicotte, 
201114 

Lafrance, 
201013 

replacement 
treatment was 
started, 
aboriginal 
patients had 
higher age-
adjusted rates of 
mortality but 
adjusting for 
diabetes and 
other 
comorbidities, 
mortality rates 
between 
Aboriginal 
patients and 
white patients 
were similar. 
Transplant wait-
list status was 
not available 
and would have 
been helpful in 
determining 
potential 
reasons for 
differences in 
renal 
transplantation 
rates in 
Aboriginal 
patients. 
Independent of 
comorbidities, 
SES, and 
geography, 
Aboriginal 
patients had 
lower rates of 
renal 
transplantation. 

comorbidities 
and age, 
mortality was 
similar in 
aboriginal and 
white patients. 

This was 
independent 
of 
rural/urban 
place of 
residence. 

for risk 
factors. 
Unclear 
what factors 
are 
modifiable in 
order to 
reduce the 
risk. 

failure 
compared to 
Caucasian 
patients. 
Technique 
failure 
seems to be 
especially 
more 
common 
among 
younger 
aboriginal 
patients 
(<50 years) 

remote 
communities
. Reason for 
dialysis not 
reported, 
limited 
patient 
characteristi
cs reported; 
unclear if 
this could be 
generalizabl
e to a larger 
population - 
however, as 
remote 
studies and 
studies in 
aboriginal 
patients are 
not plentiful - 
this is likely 
more 
generalizabl
e than a 
teleHD study 
in a less 
remote, non-
aboriginal 
population. 
Two 
different 
tele-HD 
models were 
used and 
both were 
effective so 
the details of 
tele-HD may 
not be as 
important as 
offering 
remote care. 

community 
and teaching 
hospitals, or 
any other 
centre-
related 
variables. 

AB = Alberta; BIS = bloodstream infections; HD = hemodialysis; MB = Manitoba; PD = peritoneal dialysis; SES = socioeconomic status; SK = Saskatchewan  
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APPENDIX 4: Main Study Findings and Author’s Conclusions 
 

Table A3: Summary of Findings of Included Studies 
Main Study Findings Author’s Conclusions 

Tonelli, 20048 
Mortality: 

• Aboriginal: 46 (6.7%); White: 237 (7.6%) 
• Aboriginal vs white age adjusted HR 

1.15 (95% CI 1.02 to 1.30);  
• Aboriginal vs white multivariate adjusted 

HR 0.89 (95% CI 0.77 to 1.02); P = NS 
Transplantation: 

• Aboriginal: 115 (16.8); White: 933 (29.7) 
• Aboriginal vs white age adjusted HR 

0.36 (95% CI 0.30 to 0.44) 
• Aboriginal vs white multivariate adjusted 

HR 0.43 (95% CI 0.35 to 0.53) 

• Survival among dialysis patients was 
similar for Aboriginal and white patients 
after adjustment for comorbidity. However, 
despite universal access to health care, 
Aboriginal people had a significantly lower 
rate of renal transplantation, which might 
have adversely affected their survival when 
receiving renal replacement therapy. 

Tonelli, 20059 
Mortality: 
• Aboriginal: 26 (25.7%); White: 282 (38.4%) 
• Aboriginal vs white age adjusted HR, 1.32; 

95% CI, 0.99 to 1.75; P = NS 
• Aboriginal vs white multivariate adjusted 

HR 1.00 ( 0.71 to 1.40); P = NS 
Technique Failure PD to HD: 

• Aboriginal vs white HR, 1.46 (95% CI, 
0.95 to 2.2); P = NS 

Technique Failure HD to PD: 
• Aboriginal :18.0%; White: 22.7% 
• Aboriginal vs white HR 0.66 (95% CI, 

0.53 to 0.81) 
 

• Aboriginal patients were significantly less 
likely to initiate dialysis on PD, were more 
likely to switch from PD to hemodialysis, 
were less likely to switch from HD to PD and 
had a similar risk for death, when compared 
with white patients. 

Sood, 201010 
Mortality: 

• Cox Model multivariate adjustment HR, 
1.48 (95% CI 1.07 to 2.03) 

• Logistic regression multivariate 
adjustment HR, 1.62 (95% CI 0.99 to 
2.64); P = NS 

Transplantation: 
• All patients: 94 (13%) 

Technique failure (PD to HD) 
• Cox Model multivariate adjustment HR, 

1.31 (95% CI 0.96 to 1.79); P = NS 
• Logistic regression multivariate 

adjustment HR, 1.48 (95% CI 1.07 to 
2.03) 

Peritonitis: 

• Compared with their non-Indigenous 
counterparts, Indigenous patients receiving 
PD experienced faster time to peritonitis 
(independent of comorbidities and other 
demographic characteristics) and higher 
mortality.  

• Place of residence (rural or urban) did not 
influence the effect.  
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Table A3: Summary of Findings of Included Studies 
Main Study Findings Author’s Conclusions 

• Cox Mode multivariate adjustment HR, 
1.79 (95% CI 1.35 to 2.36) 

• Logistic regression multivariate 
adjustment HR, 2.44 (95% CI 1.52 to 
3.92) 

Hildebrand, 201011 
Transplantation: 

• All patients: 94 (13%) 
Adjusted Relative Rates of Peritonitis: 

• Aboriginal:101.9 (95% CI 68.6 to 
135.2) 

• Non-Aboriginal: 64.6 (95% CI 48.8 to 
80.4) 

• P = 0.002 
Adjusted Relative Rates of Exit Site Infections: 

• Aboriginal: 79.2 (95% CI 52.7 to 105.7) 
• Non-Aboriginal: 77.2 (95% CI 58.9 to 

95.5) 
• P = 0.872 (NS) 

• Indigenous patients experienced similar 
rates of exit site infections and higher rates 
of peritonitis when compared with their non-
Indigenous counterparts.  

• Interventions that aim to prevent infections 
may be warranted for Indigenous Canadians 
on PD. 

Sood, 201212 
Mortality HD: 
• Cox Model  

• multivariate adjustment HR, 1.04 
(95% CI 0.96 to 1.11); P = NS 

• Propensity score adjusted HR, 1.01 
(95% CI 0.94 to 1.09); P = NS 

• Competing Risk  
• multivariate adjustment HR, 1.05 

(95% CI 0.96 to 1.11); P = NS 
• propensity score adjusted HR, 1.02 

(95% CI 0.94 to 1.10); P = NS 
Mortality PD: 
• Cox Model 

• multivariate adjustment HR, 1.36 
(95% CI 1.13 to 1.62) 

• propensity score adjusted HR, 1.35 
(95% CI 1.12 to 1.63) 

• Competing Risk  
• multivariate adjustment HR, 1.30 

(95% CI 1.09 to 1.56) 
• propensity score adjusted HR, 1.28 

(95% CI 1.06 to 1.55) 
Technique Failure PD to HD: 
• Cox Model 

• multivariate adjustment HR, 1.29 
(95% CI 1.05 to 1.57) 

• Mortality and technique failure was higher in 
Indigenous than in white patients on PD. 

• Mortality was not significantly different in 
Indigenous compared to white patients on 
HD  

• It was unclear why there was a racial 
disparity in the PD outcomes. 
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Table A3: Summary of Findings of Included Studies 
Main Study Findings Author’s Conclusions 

• propensity score adjusted HR, 1.33 
(95% CI 1.05 to 1.68) 

• Competing Risk 
• multivariate adjustment HR, 1.19 

(95% CI 0.95 to 1.48); P = NS 
• propensity score adjusted HR, 1.13 

(95% CI 0.89 to 1.43); P = NS 
• Subgroup by age (adjusted HR) 

• ≤50 years HR, 1.76 (95% CI 1.23 to 
2.52) 

• 51 to 62 years HR, 1.07 (95% CI 
0.72 to 1.59); P = NS 

• ≥ 63 years HR, 0.80 (95% CI 0.51 
to 1.27); P = NS 

Sicotte, 201114 
Mortality: 

• No deaths occurred 
• Different telehaemodialysis models were 

used in the two communities (virtual patient 
rounds and telecase reviews with 
multidisciplinary teams), but they did not 
lead to differences in health outcomes or 
care utilization.  

• TeleHD can be successfully delivered in 
remote Indigenous communities. 

Lafrance, 201013 
Exit Site Infections: 

• Count, Rate / 1000 patient days  
• All patients 122, 0.68 (95% CI 0.58 

to 0.78) 
Bloodstream Infections: 

• Count, Rate / 1000 patient days;  
• Teaching Hospital: 26, 0.19 (95% 

CI 0.13 to 0.27) 
• Community Hospital: 45, 0.25 (95% 

CI 0.18 to 0.33) 
• First Nations Satellite Unit: 2, 0.09 

(95% CI 0.01 to 0.27) 
• Adjusted HRs 

• Teaching Hospital: 1 (reference) 
• Community Hospital: HR, 0.47 

(95% CI 0.06 to 3.72); P = NS 
• First Nations Satellite Unit: HR, 

1.33 (95% CI 0.70 to 2.54); P = NS 

• Differences in the BSI risk among dialysis 
unit types, or any other centre-related 
variables were not found.  

• BSI rates were lower than those observed in 
other settings, though the rate of central 
venous catheter use was of concern to the 
authors. 

BSI = blood stream infection; CI = confidence interval; HD = hemodialysis; HR = hazard ratio; NS = non-statically significant; PD = 
peritoneal dialysis 
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