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Abstract

Background: Administrative data are commonly used to study clinical outcomes in renal disease. Race is an important
determinant of renal health delivery and outcomes in Canada but is not validated in most administrative data, and the
correlation with census-based definitions of race is unknown.

Objectives: Validation of self-reported race (SRR) in a Canadian provincial renal administrative database (Patient Records
and Outcome Management Information System [PROMIS]) and comparison with the Canadian census categories of race.
Design: Prospective patient survey study to validate SRR in PROMIS.

Setting: British Columbia, Canada.

Patients: Adult patients registered in PROMIS.

Measurements: Survey SRR was used as gold standard to validate SRR in PROMIS. Self-reported race in PROMIS was
compared with census race categories.

Methods: This is a cross-sectional telephone survey of a random sample of all adults in PROMIS conducted between
February 2016 and November 2016. Responders selected a race category from PROMIS and from the Canadian census.
Sensitivity (Sn) and specificity (Sp) were calculated with 95% confidence intervals (Cls).

Results: A total of 21039 patients met inclusion criteria, 1677 were selected for the survey and 637 participated (38%
response rate). There were no differences between the PROMIS, sampled, and responder populations. PROMIS SRR had
an accuracy of 95.3% (95% Cl: 94.2%-97.0%) when validated against the survey SRR with Sn and Sp =90% in all race groups
except in Aboriginals (Sn 87.5%). The positive and negative predictive values were =95%, except in very low and high—
prevalence groups, respectively. The Canadian census had an accuracy of 95.7% (95% Cl: 94.4%-97.6%) when validated against
PROMIS SRR with Sn and Sp =90%. The results did not differ in subgroups based on age, sex, birth outside Canada, or renal
group (glomerulonephritis, chronic kidney disease, hemodialysis, peritoneal dialysis, transplant recipients, or live donors).
Limitations: Analysis of minority groups and lower prevalence groups is limited by sample size. Results may not be
generalizable to other administrative databases.

Conclusions: We have shown high accuracy of PROMIS SRR that validates its use in the secondary analysis of administrative
data for research. There is high correlation between PROMIS and census race categories which allows linkage with other
data sources that use census-based definitions of race.

Abrégé

Contexte: Les données administratives sont fréquemment utilisées pour étudier les issues cliniques en néphrologie. L’origine
ethnique (OE) du patient est un déterminant important de la prestation de soins et des résultats en santé rénale au Canada,
mais n’est pas validée dans la plupart des données administratives et la corrélation avec les définitions d’ethnies fondées sur
le recensement demeure inconnue.

Objectifs: L’étude visait a valider l'origine ethnique autodéclarée (OEAD) dans une base de données administrative
provinciale relative a la santé rénale (PROMIS), et a la comparer a 'origine ethnique inscrite au recensement canadien.
Type d’étude: Une étude prospective menée sous forme de sondage aupres de patients pour valider TOEAD dans PROMIS.
Cadre: Colombie-Britannique, Canada

Sujets: Des patients adultes inscrits dans PROMIS

Mesures: L'OE mentionnée dans le sondage a servi d’étalon-or pour valider TOEAD dans PROMIS, et cette derniere a été
comparée a I'OE rapportée par le recensement.

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-

NonCommercial 4.0 License (http://www.creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction
and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages
(https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/cjk

2 Canadian Journal of Kidney Health and Disease

Méthodologie: Une enquéte transversale conduite par téléphone entre février et novembre 2016 auprés d’un échantillon
aléatoire d’adultes inscrits dans PROMIS. Les répondants devaient choisir une OE dans PROMIS et dans les catégories du
recensement canadien. La sensibilité (Sn) et la spécificité (Sp) ont été calculées avec un intervalle de confiance a 95 % (IC 95 %).
Résultats: Des 21 039 patients qui satisfaisaient les critéres d’inclusion, | 677 ont été sélectionnés pour le sondage et 637
ont participé (taux de réponse: 38 %). Aucune différence n’a été observée entre les populations de PROMIS, de I’échantillon
et de répondants. LOEAD dans PROMIS était exacte dans 95,3 % des cas (IC 95 %: 94,2-97,0 %), lorsque validée contre
POEAD dans le sondage, avec une Sn et une Sp d’au moins 90 % pour tous les groupes ethniques, a I'exception des
Autochtones (Sn: 87,5 %). Les valeurs prédictives positive et négative étaient d’au moins 95 %, sauf dans les groupes a treés
faible et a forte prévalence, respectivement. Le recensement canadien a montré une précision de 95,7 % (IC 95 %: 94,4-97,6
%) lorsque validé contre 'OEAD dans PROMIS avec une Sn et une Sp d’au moins 90 %. Les résultats n’ont pas varié dans
les sous-groupes selon I'dge, le sexe, la naissance hors Canada ou le groupe de néphrologie (glomérulonéphrite, insuffisance
rénale chronique, hémodialyse, dialyse péritonéale, receveurs d’une greffe ou donneurs vivants).

Limites: L’analyse des groupes minoritaires et des groupes a faible prévalence est limitée par la taille de I'échantillon. Les
résultats pourraient ne pas étre généralisables a d’autres bases de données administratives.

Conclusion: Nous avons montré la grande précision de 'OEAD dans PROMIS, ce qui valide son utilisation pour I'analyse
secondaire de données administratives a des fins de recherche. Une forte corrélation existe entre les définitions de 'OE
dans PROMIS et le recensement, ce qui permet d’établir des liens avec d’autres sources de données qui utilisent les mémes
définitions que le recensement.
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in Canada, including rates of transplantation and allograft
failure,*® kidney donation,”'® outcomes on dialysis,”'13 and
progression of CKD and glomerulonephritis (GN).'*"
Studying the impact of race in kidney disease has identified
disparities in access to care that have been targeted by health
policies resulting in improved patient outcomes.”’

There is increasing use of administrative data to study

What was known before

Administrative data are being used for research purposes, but
use is limited by the accuracy of this data. Race is an impor-
tant determinant of renal health delivery and outcomes and is
studied extensively in Canadian health research.

What this adds

The race variable in our renal administrative data set is vali-
dated, allowing its use in clinical research. We compare the
renal administrative dataset race variable with the Canadian
census definitions of race with good accuracy, allowing link-
age to other data sets.

Introduction

Race is an important determinant of patient outcome and
health care utilization at all categories of kidney disease,
including chronic kidney disease (CKD), end-stage kidney
disease (ESKD), and transplantation."* In recent years, the
role of race has been studied extensively in these populations

clinical outcomes in kidney disease across large geographi-
cally and racially diverse populations.’’** However, admin-
istrative databases often do not collect race or use methods
that have not been previously validated, unlike other impor-
tant variables that have undergone extensive validation of
case definitions.>*>° In British Columbia, the Patient Records
and Outcome Management Information System (PROMIS)
is the administrative database that captures all patients with
CKD and dialysis patients, and transplant recipients and
donors in the province. Because PROMIS was designed for
administrative purposes, there is not a standardized mecha-
nism to capture self-reported race (SRR). As such, the
accuracy of race in PROMIS or in other renal administrative
databases remains unknown. Furthermore, broad race cat-
egories often include a mixed demographic of patients of
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Table I. Race Categories for PROMIS and the 201 | Canadian Census.

PROMIS categories of race

201 | census categories of race

Select one Select all that apply 201 | census capture of aboriginal status
Caucasian White Are you Aboriginal: yes/no
South Asian South Asian
East Asian Chinese
Black Black If Aboriginal, to which group do you belong:
Filipino Filipino First Nations
Latin American Latin American Metis
Middle Eastern Arab Inuit
Aboriginal Southeast Asian
Other/Multiracial West Asian
Korean
Japanese
Other

Note. PROMIS = Patient Records and Outcome Management Information System.

varying age and country of birth, making it more difficult to
draw meaningful conclusions from health outcomes associa-
tions in these groups.

Therefore, we sought to characterize patients within race
groups captured in PROMIS, validate the capture of race in
PROMIS against the gold standard of patient SRR, and to
compare it with the Canadian Census definitions of race.’’

Methods
Study Design

This is a prospective validation study that used a cross-sec-
tional survey of a randomly sampled population of patients
from PROMIS between February 2016 and November 2016.
PROMIS is the provincial administrative database in British
Columbia (BC) for patients with kidney disease and is man-
aged by the BC Provincial Renal Agency. Registration in
PROMIS is mandatory when patients have advanced all-
cause CKD needing renal-specific medications or multidisci-
plinary clinics, at the time of renal biopsy diagnosis of GN,
or at the time of kidney transplantation, live kidney donation,
or commencing dialysis (including hemodialysis [HD] and
peritoneal dialysis [PD]). As such, PROMIS captures all liv-
ing kidney donors in BC and all patients with GN, ESKD,
and advanced CKD. At the time of registration in PROMIS,
patient demographics are captured during the usual processes
of clinical care, including SRR (PROMIS SRR).

Sampling Strategy

The source population consisted of all patients registered in
PROMIS who were alive and =18 years old at the time of
survey completion. Children were not sampled due to the sen-
sitive nature of the survey questions. Eligible patients were
randomly selected until the desired number of patients had

responded to the survey. The sample size was chosen to allow
90% power to validate a 2-level categorical race variable with
a prevalence of 15% at a sensitivity of 0.95 using an alpha of
.05. The prevalence rate was based on the prevalence of differ-
ent race groups in PROMIS (11% East Asian, 9% South Asian,
etc)."” The prevalence of patients with GN in PROMIS is 7%.
To ensure sufficient power to validate race in a priori—defined
renal subgroups, patients with GN were oversampled from 7%
to 15%. The sample size was calculated to be 487 and was
increased from 487 to 600 to broaden sampling and ensure an
adequate mix of race and renal groups.

Survey Details and Definitions

The survey was developed by the investigators and included
questions on demographics, including age, sex, and country
of birth as these have been associated with differential accu-
racy of race measurements.’*”* Patients were asked to report
their race using 2 different categorizations. First, they were
asked to report their race based on the usual categorization
available in PROMIS (see Table 1). Second, they were asked
to report their race based on the categorization from the
2011 Canadian Census (see Table 1). Only one selection was
allowed for the PROMIS categorization of race—this was
defined as the Survey SRR. The Census race categories, on
the contrary, allowed multiple entries. When patients chose
multiple answers for these questions, the first response was
defined as the Census SRR. Mapping of Census to PROMIS
SRR categories is shown in Supplementary Table 1. The
survey was pilot tested on healthy volunteers of different
racial backgrounds to ensure content validity prior to its
administration.

Eligible patients were contacted by multilingual trained
research coordinators via telephone and consenting patients
completed the questionnaire over the telephone. Surveys
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Table 2. Characteristics of the Patients Included in the Survey Based on PROMIS Self-Reported Race Categories.

All Caucasian East Asian South Asian Filipino Aboriginal
(N =637) (N =404) (N = 65) (N = 62) (N = 20) (N =19) P value
Mean age (SD) 65 (14) 65 (13) 66 (14) 63 (15) 56 (I1) 63 (13) <.001
Female (%) 47 47 37 56 65 53 .180
Household income (%)

Less than $25,000 21 18 28 26 5 32 .036

$25,000- $49,000 24 24 20 16 40 16

$50,000- $74,000 16 19 14 15 10 5

$75,000- $99,000 12 I 14 13 20 5

More than $100,000 16 17 12 15 20 21

Prefer not to say I I 12 16 5 21
Renal group (%)

GN 14 15 17 I 5 16 <.001

CKD 19 18 15 13 5 16

HD 23 19 22 44 30 46

PD I I 19 10 25 5

X 20 22 19 16 15 16

Live donors 13 I5 9 6 20 0
Area of primary residence (%)

Vancouver Metropolitan Area 6l 48 90 8l 95 40 <.001
Born outside of Canada (%) 36 19 89 89 100 23 <.001
Most Common Country of Canada (64) Canada (81), China (55), India (55), Philippines Canada (77),

Birth (%) China (6) England (5) Canada (1), Fiji (22), (100) El Salvador (12),
India (6) Scotland (2)  Malaysia(8) Canada (11) Mexico (4)

Note. Other and unknown categories have been omitted for clarity. GN = glomerulonephritis; CKD = chronic kidney disease; HD = hemodialysis;

PD = peritoneal dialysis; TX = transplant.

were completed in English, Cantonese, Mandarin, and
Punjabi by research coordinators. For patients speaking other
languages, interpreters were used for consent and to com-
plete the survey.

Statistical Analysis

Continuous variables were summarized as mean (SD) and
compared across groups using the 7 test, and categorical vari-
ables were summarized as count (frequency) and compared
across groups using the x> test. When validating the capture
of race in PROMIS, survey SRR was considered the gold
standard and was compared with PROMIS SRR. When vali-
dating the Canadian Census capture of race, PROMIS SRR
was considered the gold standard and compared with the
Census SRR. This approach was specifically designed so
that the results could inform future research that merges
PROMIS with other administrative data sets that only cap-
ture Census definitions of race. Sensitivity and specificity
were calculated based on the presence or absence of each
category of race, with 95% confidence intervals generated by
the simple asymptotic method.

The analyses were repeated in a priori—determined sub-
groups based on age, sex, country of birth other than Canada,
and type of renal program (CKD, GN, transplant recipient,

PD, HD, and living donors) to investigate consistency of
results.

All analyses were performed using SAS version 9.4. P
values <.05 were considered statistically significant. The
study was approved by the University of British Columbia
research ethics board. The Standards of Reporting of
Diagnostic Accuracy Studies (STARD) guidelines and
checklists were followed for this validation study.*®

Results

Description of the Cohort

There were 21039 patients in PROMIS who met criteria for
inclusion. A total of 1677 patients were approached to par-
ticipate and 640 consented to participate (survey response
rate 38.0%). Three individuals did not answer key questions
and were therefore excluded (see Supplementary Figure 1).
Within each renal program, there were no qualitative differ-
ences in age, sex, and PROMIS SRR between those in the
source population, those selected for the survey, and those
who responded (see Supplementary Table 2).

A description of the cohort is provided in Table 2.
According to the PROMIS categorization of SRR, of the 637
patients included in the analysis, 20 were Filipino, 62 were
South Asian, 65 were East Asian, 404 were Caucasian, 19
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Table 3. Sensitivity, Specificity, Positive Predictive Value, and Negative Predictive Value for Each Race Category in PROMIS (PROMIS
SRR) Compared With the Survey SRR as the Gold Standard.

PROMIS SRR Sensitivity (%) 95% Cl Specificity (%) 95% Cl PPV (%) NPV (%)
Filipino 90.5 75.1-99.9 99.8 99.5-100.0 95.0 99.7
South Asian 95.3 91.3-100.0 99.8 98.5-100.0 98.4 99.5
East Asian 96.9 87.1-99.0 99.5 98.7-100.0 954 99.7
Caucasian 91.5 94.2-98.1 93.4 89.3-98.8 96.5 84.5
Aboriginal 87.5 48.8-90.9 99.2 97.9-99.6 737 99.0
Other 54.8 46.3-65.8 99.3 95.2-99.8 85.2 96.9

Note. Other PROMIS SRR category includes Black, Middle Eastern, and Latin American. PROMIS = Patient Records and Outcome Management
Information System; SRR = self-reported race; Cl = confidence interval; PPV = positive predictive value; NPV = negative predictive value.

were Aboriginal, 27 were multiracial or other (including
Black, Latin American, and Middle Eastern), and 40 were
listed as having unknown race.

The mean age was 65 years and was significantly younger
in the Filipino group (56 years, P = <.001). Overall, 36% of
patients were born outside Canada, which was more com-
mon in the East Asian, South Asian, and Filipino groups
(87%-100%, P = <.001.). There were also significant dif-
ferences in renal groups, with Filipinos being more com-
monly on PD (25%) or HD (30%), Aboriginal and South
Asians more commonly on HD (46 and 44%, respectively),
and fewer South Asian, East Asian, and Aboriginal living
donors (6%, 9% and 0%, respectively). The frequency of
patients in the lowest income bracket was 21% and was sig-
nificantly higher in the East Asian, South Asian, and
Aboriginal groups (28%, 26%, and 32% respectively), when
compared with the Caucasian and Filipino groups (18% and
5%, respectively). It is important to note, however, that the
sample sizes in some race groups were quite small (n = 20 in
Filipino group and n = 19 in Aboriginal group). Most (61%)
of the cohort lived in the Vancouver Metropolitan Area, but
this was less common in the Caucasian and Aboriginal
groups (48% and 40% respectively, P = <.001).

Validation of PROMIS SRR

Compared with the gold standard of SRR reported in the sur-
vey, SRR captured in PROMIS classified 95.3% (95% confi-
dence interval [CI]: 94.2%-97.0%) of patients into the correct
race group. The sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) for each
race category are shown in Table 3. The sensitivity and speci-
ficity were both >90% in all race groups, except in the
Aboriginal group where the sensitivity was 87.5% (95% CI:
48.8%-90.9%). The sensitivity for the Other category was
54.8%, lower than the other race categories.

The PPV for each group was >95% except for the
Aboriginal and Other group. The NPV for each group was
>95% except for the Caucasian group. In the Caucasian
group, the PPV was 96.5%, whereas the NPV was 84.5%,

and in the Aboriginal group, the PPV was 73.7%, whereas
the NPV was 99.0%, likely as a result of high and low preva-
lence, respectively. Similarly, the Other group had a lower
PPV 85.2% due to low prevalence.

Supplementary Figure 2 outlines the accuracy for SRR
captured in PROMIS across a priori—defined subgroups.
There were no major differences in the accuracy according to
subgroups based on age, sex, birth outside of Canada, or
renal program.

Comparing the Canadian Census to PROMIS
Categorization of Race

When validated against SRR captured in PROMIS, the
Canadian Census categorization of SRR had an overall
accuracy of 95.7% (95% CI: 94.4%-97.6%). Of the indi-
viduals who identified as Caucasian in PROMIS, 99%
selected Caucasian on the Census and 1% selected South
Asian. Most (97%) of South Asians in PROMIS selected
South Asian on the Census, whereas 1.5% selected each of
Caucasian and Middle Eastern. Among East Asians from
PROMIS, 82% reported Chinese origin on the Canadian
Census, compared with 4.7% who reported each of
Japanese, Korean, and South East Asian (Vietnamese,
Cambodian, Laotian, Thai, etc) ethnic origins. Among the
Middle Eastern/Arabian population in PROMIS, 60%
reported West Asian and 20% reported each of Caucasian
and Arab origins on the Canadian Census. Most (95%) of
Filipinos in PROMIS selected Filipino on the Census and
5% selected Caucasian. Only 11 patients reported multiple
responses to the ethnic origins Census question.

The sensitivity, specificity, PPV, and NPV of the Census
SRR compared with PROMIS SRR as the gold standard are
shown in Table 4. The specificity for most groups was very
good (>90%), except for Caucasians (specificity 89.1%).
The sensitivity was also >90% in most groups, except in the
Aboriginal, Latin American, and West Asian groups (sensi-
tivity: 66.7%-89.5%). The accuracy was not different in sub-
groups based on age, sex, birth outside of Canada, or renal
program, as shown in Supplementary Figure 2.
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Table 4. Sensitivity, Specificity, Positive Predictive Value and Negative Predictive Value of SRR Captured Using the Canadian Census
Categorization (Census SRR) Compared With PROMIS SRR as the Gold Standard.

Census SRR Sensitivity (%) 95% ClI Specificity (%) 95% ClI PPV (%) NPV (%)
Filipino 95.0 93.3-96.7 99.8 99.5-100.0 95.0 99.8
South Asian 98.0 97.4-99.4 99.3 98.6-99.9 93.8 99.8
East Asian 92.3 90.2-94.3 99.5 98.9-100 95.2 99.1
Caucasian 99.8 99.3-100.0 89.1 86.7-91.5 94.9 99.5
Aboriginal 89.5 87.1-91.8 97.7 96.5-98.8 54.8 99.7
Black 100.0 100.0-100.0 99.8 99.5-100.0 80.0 100.0
Middle Eastern/ 66.7 63.0-70.3 99.8 99.5-100.0 80.0 99.7
Arabian
Latin American 66.7 63.0-70.3 99.7 99.2-100.0 67.0 100.0
Other 9.1 6.8-11.3 99.8 99.5-100.0 50.0 98.3

Note. SRR = self-reported race; PROMIS = Patient Records and Outcome Management Information System; Cl = confidence interval; PPV = positive

predictive value; NPV = negative predictive value.

Discussion

We surveyed 637 patients from a large provincial renal
administrative database in British Columbia (PROMIS) and
demonstrated 95% accuracy for the capture of race. The PPV
and NPV for individual categories of race were =90% except
in very low and very high—prevalence populations, respec-
tively. We additionally compared the categorization of race
in PROMIS with that taken from the 2011 Canadian Census
and demonstrated an accuracy of 96%. Our results were sim-
ilar in subgroups based on renal program, age, sex, and non-
Canadian country of birth.

There are several characteristics of our cohort that may
have affected the accuracy of SRR capture in PROMIS.
Immigration patterns in BC have led to large populations of
certain minority groups, such as the South Asian, East Asian,
and Filipino populations. The survey results identified these
as relatively homogeneous populations, the majority of which
were born outside of Canada and are predominantly from
India, China, Hong Kong, and the Philippines. For example,
89% of East Asians, 87% of South Asians, and 100% of
Filipinos were born outside of Canada. The proportion of
patients within these groups that are born outside of Canada is
much higher than what is reported in the 2011 Canadian cen-
sus, in which comparatively fewer South Asians (69.3%) and
Chinese (73.3%) individuals were born outside Canada.*®
This suggests that outcomes for individuals with renal disease
may be associated with immigration status and other social
determinants of health.”’ In addition, the capture of race may
be less accurate in administrative data sets servicing more
heterogeneous populations with a larger admixture of immi-
grant, Canadian-born, and multiethnic groups.

Additional factors may also influence the accuracy of
PROMIS SRR. Race entry in PROMIS occurs on registra-
tion and may be done by clerks or other health care workers.
While the standard is to confirm race with the patient,
assumptions are often made which can lead to inaccuracies
in the data. This has been shown to be especially true for

minority groups.”® Barriers also exist in obtaining race
information, for example, asking patients about their racial
background may be perceived as race playing a role in their
care, leading to breakdown of trust in the patient—health
care worker relationship, which may be particularly relevant
to underserviced ethnic groups such as the Aboriginal
population.”® Furthermore, the “other” SRR category may
have been affected by errors related to multiracial or multi-
ethnic backgrounds or in individuals in whom the categories
presented do not accurately reflect their race.”®*!

The secondary analysis of health administration data fre-
quently requires linkage of multiple data sets to improve the
capture of variables relevant to health research.*** Canada
has been a leader in this regard, with an established infra-
structure in many provinces for linking regional, provincial,
and national administrative databases to support health
research that could not have been addressed otherwise.”****
One commonly used source of data on race in linked admin-
istrative data sets is the Canadian Census, which may not be
interchangeable with the categorization of race in other
administrative data sets.** As such, we sought to compare the
Census capture of race with that from PROMIS. Our results
show good overall accuracy with sensitivity and specificity
greater than 90% for most categories of race. There were no
differences noted between subgroups based on age, sex,
renal program, and birth outside of Canada. These results
justify using linkages between PROMIS and the Canadian
Census databases for future studies investigating race in kid-
ney disease.

There are several limitations to consider when interpreting
our results. The analysis of certain minority groups, such as
Aboriginals, may be limited by small sample size that increases
error. Additional research is required to further validate other
racial groups that also have low prevalence in PROMIS,
including Black, South American, and West Asian popula-
tions. Our results may not generalize to other administrative
databases, but might nonetheless apply to systems with similar
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methods of primary capture of race. Finally, the purpose of
this study was to validate the capture of SRR and was not
intended to address whether the measurement of race in
administrative data captures true differences in biologic, eth-
nic, cultural, or environmental factors between racial groups.

In conclusion, this study validated the capture of race in
PROMIS as a large provincial renal administrative database
and demonstrated excellent correlation with the Canadian
Census capture of race. Our results justify the secondary use of
PROMIIS data alone or linked to other administrative databases
in future health research exploring race in kidney disease.
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