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Abstract

Introduction: South Asians have a higher than average risk of developing type 2 diabe-
tes. We ascertained the effectiveness of CANRISK, an existing diabetes risk assessment
tool, examining its sensitivity and specificity at two different predetermined scoring
cut-off points comparing those participants under the age of 40 and those 40 and over.
We examined the predictive ability of a model based on CANRISK variables, comparing
ethno-specific body mass index (BMI) and waist circumference (WC) cut-off points with
the original BMI and WC cut-off points to see if predictive ability could be improved for
this population.

Methods: Canadian South Asians of unknown diabetes status, age 18 to 78, were
recruited across seven provinces from various community or health centers. CANRISK
variables were collected followed by oral glucose tolerance testing. Descriptive analysis,
logistic regression including alternative ethno-specific BMI and WC cut-off points, and
sensitivity and specificity analyses were performed.

Results: 832 participants were recruited (584 under age 40). Using the entire study
sample, logistic regression models including CANRISK variables predicted dysglycemia
effectively (AUC of 0.80). However, by using alternative BMI/WC cut-off points with the
scoring algorithm, predictive power via AUC was not improved. Sensitivity and specific-
ity of CANRISK using the original pre-determined “high risk” cut-off point of 33 points
in individuals age 40 years or over were 93% and 35%, respectively; in individuals
under 40, these were 33% and 92%, respectively. Using the lower pre-determined
“moderate risk” cut-off point of 21 points improved the sensitivity to 77% and specific-
ity to 53% in the younger age group.

Conclusions: The existing CANRISK is an adequate risk assessment tool for dysglyce-
mia in Canadian South Asians for those age 40 years and over; however, the tool does
not work as well for individuals under 40. The lower cut-off of 21 points may be war-
ranted for younger individuals to minimize false negatives. Ethno-specific BMI/WC cut-
off points did not improve predictive ability of the CANRISK scoring algorithm as
measured by AUC.

Keywords: CANRISK, Type 2 Diabetes, South Asians, risk-assessment, screening, sensitiv-
ity and specificity

Highlights

e CANRISK data were analyzed from
a convenience sample of Canadian
South Asians; 70% of participants
were under 40 years old, 12.4%
had prediabetes and 3.7% had
undetected diabetes.

e CANRISK is an adequate risk assess-
ment tool for dysglycemia risk in
Canadian South Asians aged 40
and over using the standard “high
risk” score cut-off point; the “mod-
erate risk” cut-off point of 21 was
shown to be more sensitive for
individuals under 40, highlighting
how differently CANRISK performs
by age.

e Alternative ethnicity-specific body
mass index / waist circumference
cut-off points did not improve the
predictive ability of a logistic regres-
sion model using the CANRISK
variables.

Introduction

South Asians (people claiming heredity
from India, Pakistan, Bangladesh, Sri Lanka,
Nepal, and Bhutan) are at a higher risk of
developing type 2 diabetes (T2DM) than
the average Canadian.! For South Asians
in North America, this risk is two to three
times higher than the general population,
with an earlier mean age at diagnosis.?
When compared to immigrants from the
United States or Western Europe, the prev-
alence odds ratio for diabetes among South
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Asian immigrants to Canada was 4.01 for
men and 3.22 for women.? This increased
risk may be due to biological factors, a
preponderance to be sedentary and cer-
tain dietary factors.*'*

At 4.8% of the population, people of
South Asian origin are the largest visible
minority group in Canada.’ Given their
population size, growth rate'® and increased
risk for T2DM, it is important to validate a
diabetes risk assessment tool for the
Canadian South Asian population. Addi-
tionally, the onset of diabetes for this
population may occur earlier, which may
require that screening be initiated at an
earlier age.” A validated risk assessment
tool has been suggested for younger South
Asians," as evidence shows that diabetes
detected and treated at an earlier time
point can slow the progression or even
prevent frank diabetes.!®2

The Public Health Agency of Canada’s
diabetes risk assessment tool, CANRISK,
was developed based on a Finnish diabe-
tes risk assessment tool.? It is now widely
used across Canada. It was developed for
those aged 40 or over, both for use in a
primary care setting and by individuals
themselves. Furthermore, it is used to
assess risk of prediabetes and diabetes
(dysglycemia) and to determine which
individuals would benefit from further tar-
geted screening. Although recommended,*
it is not feasible to screen everyone aged
40 years and over. The tool consists of a
series of questions that form a risk score,
resulting in categories based on dysglyce-
mia risk (low = a score below 21, moder-
ate = 21-32, high = 33 +). These existing
score cut-off points were determined by
modelling data from a large sample of
Canadians from seven provinces (n = 6223)
where CANRISK was administered in con-
junction with the gold standard oral glu-
cose tolerance test.”® It is these score
cut-off points that are used in practice for
all populations across Canada. It is also
important to note that CANRISK was orig-
inally validated on a Canadian population
aged 40 and over,” and is, therefore, not
validated in a younger general population.
However, a recent study using a sample of
Indigenous Peoples, similar to the current
study, found that CANRISK could be used
on those below the age 40 with an adjust-
ment of the score cut-off in order to
improve the tool’s sensitivity and reduce
false negatives for this age group.*
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When CANRISK was developed,® only a
small number of Canadian South Asians
(n=323), most of whom were 40 years or
older, were included in the sample used to
develop the scoring algorithm. Therefore,
it has not been specifically validated
among Canadian South Asians, over or
under 40 years of age. Furthermore, both
waist circumference (WC) and body mass
index (BMI) have been linked to diabetes
in South Asians at lower cut-off points
than those in other ethnicities.*®* One
study showed that Canadian South Asians
have a glucose level at a BMI cut-off point
of 21.0 kg/m? corresponding to that of
Caucasian Canadians with a BMI of 30 kg/
m? ¥, Higher glucose levels at lower BMI
levels may lead to T2DM at lower BMI lev-
els. Therefore, the inclusion of ethnic-
specific cut-off points may yield better
predictive ability than the original
CANRISK WC/BMI cut-off points.

The primary aim of this paper was to eval-
uate the effectiveness of CANRISK as a
risk assessment tool for dysglycemia as
measured by a standard oral glucose toler-
ance test (OGTT) in a population exclu-
sively comprised of South Asians residing
in Canada, with emphasis on a younger
population aged 18 to 39. The secondary
aim was to test whether the predictive
ability of a logistic model including the
variables from CANRISK would be improved
with ethnic-specific BMI and WC cut-off
points specific to South Asian populations.

Methods

As part of the validation of the CANRISK
tool, the Public Health Agency of Canada
collected data from a large multi-ethnic
convenience sample of Canadians from
across Canada.?® They have since col-
lected a second phase of data, focussing
on people of higher risk ethnicities aged
20 to 39 years, and the current study ana-
lyzed a sub-sample of South Asian partici-
pants from this data set, pooled over both
phases of data collection. Note that sub-
sample characteristics are described in the
results section.

Participant recruitment

During the periods from 2007 and 2011
(Phase 1), and from 2013 to 2015 (Phase
2), residents aged between 18 and 78,
from seven Canadian provinces (British
Columbia, Saskatchewan, Manitoba, Ontario,
New Brunswick, Nova Scotia and Prince
Edward Island), of unknown diabetes

status, were approached to participate in a
dysglycemia risk assessment study. Though
several large urban sites were deliberately
included to ensure a diverse multi-ethnic
sample of participants aged 40 and over in
Phase 1 (2007-2011), Phase 2 of recruit-
ment in 2013-2015 was specifically aimed
at increasing the number of participants
mainly aged 20-39 and of specific ethnici-
ties (East Asian, South Asian, First
Nations and Métis, and Inuit). In Phase 1,
most participants were recruited during
opportunistic community health centre
visits, although some were recruited
through local mail-outs from community
health centres and the regional health
authority. In Phase 2, social media sites
(Facebook and Twitter), posters, bro-
chures and pamphlets advertised study
recruitment, and interested participants
contacted local public health nurses.
Participants were excluded if they already
had diabetes, were currently pregnant or
were not living within the local study
area. Participants in Phase 2 received $50
in compensation in either cash or as a
food voucher.

Data collection and risk assessment

After informed consent was provided,
individuals were invited for a dysglycemia
assessment conducted at a local commu-
nity centre. The assessment consisted of a
self-administration of CANRISK, anthro-
pometric measurements and two venous
blood samples as part of an oral glucose
tolerance test (OGTT). Study participants
were weighed dressed in indoor clothing
without shoes, using a digital standing
scale. Height was determined using a
standardised tape measure attached to the
wall. WC was measured as the minimum
circumference between the umbilicus
and xiphoid process. Nurses and health
centre staff were able to help study par-
ticipants in English and other languages
as needed and received training on how
to conduct the anthropometric measure-
ments to ensure the standardisation of
the measurements.

The CANRISK questionnaire includes
questions on gender, age, self-reported
physical activity (such as brisk walking
for at least 30 minutes each day), self-
reported fruit and vegetable consumption
(consumption every day/not every day),
history of high blood pressure, history of
high blood glucose, family history of
diabetes, ethnicity (both mother’s and
father’s), and education.?® The time it
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typically took to complete CANRISK was
approximately less than 5 minutes. Since
WC, weight and height were collected as
continuous variables, it was possible to
create categories based on different refer-
enced cut-off points. The CANRISK used
World Health Organisation (WHO) and
Canadian Diabetes Association (CDA)
standard cut-off points for BMI: < 25 kg/m?*
(underweight and normal weight),
25-29.9 kg/m? (overweight), 30-34.9 kg/
m? (obesity class 1) and 35+ kg/m? (obe-
sity class 2 +);* and for WC: small (male
< 94 cm and female < 80 c¢m), medium
(male 94-102 cm and female 80-88 cm)
and large (male > 102 cm and female
> 88 cm).® In the current analysis, alter-
native South Asian specific cut-off points
for BMI* were: < 23.5 kg/m? (under-
weight/normal weight); 23.5-27.5 kg/m?*
(overweight) and greater than 27.5 kg/m?
(obese). Additionally, alternative South
Asian specific cut-off points for WC (25)
were: male < 90 cm, female < 80 cm
(small); male 90-100 cm, female 80-90 cm
(medium); male > 100 cm, female > 90 cm
(large).

Participants had their glycemic status con-
firmed with an OGTT, i.e., testing their
fasting plasma glucose (FPG), administer-
ing a 75 g glucose challenge, and a further
plasma glucose test taken two hours later,
as recommended by WHO and CDA guide-
lines.?>3® An individual was classified as
having prediabetes if they had an FPG
level of 6.1 to < 7.0 mmol/L and/or a
2-hour serum glucose of 7.8-11.0 mmol/L,
or having diabetes if they had an FPG
level of 7.0 mmol/L or higher and/or a
2-hour serum glucose level of 11.1 mmol/L
or higher.?230

Data analysis

Descriptive analyses were undertaken to
characterize study participants. A series of
logistic regressions were performed using
SAS 9.3, with the presence or absence of
dysglycemia as the outcome variable.
These analyses were conducted to deter-
mine if the predictive ability of the origi-
nal CANRISK model could be improved
with alternative WC and BMI cut-off
points for a Canadian South Asian popula-
tion. Specifically, Model A used the origi-
nal CANRISK variables, Model B used
CANRISK variables with alternative WC
cut-off points, Model C used CANRISK
variables with alternative BMI cut-off
points, and Model D used CANRISK vari-
ables with both alternative WC and BMI
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cut-off points. The Hosmer-Lemeshow
Goodness of Fit test’® and a Receiver
Operating Characteristic (ROC) Curve,
measured by the area under the curve
(AUC), were used to assess model fit and
predictive ability.

CANRISK was originally developed for use
by those 40 and over, and a score of 0 for
age was accorded to participants aged 40
to 44.% In the present analyses those who
were under the age of 40 were also
accorded an age score of 0. Points
assigned to each variable are weighted
based on the original CANRISK model,
which only included data from individuals
aged 40 and over, and by disregarding the
variability in the age variable we reduced
the maximum points a young individual
can be assigned. To compensate for the
loss of this variable in our younger partici-
pants, an alternative CANRISK cut-off was
proposed. This cut-off was similar to a
previous study using a sample of young
Indigenous Peoples.* We investigated the
predictive ability of CANRISK for this
younger population by comparing an
alternative CANRISK cut-off point of 21
points “moderate risk” to the original cut-
off point of 33 points “high risk”. A score
equal to or above the cut-off point was
classified as positive for dysglycemia risk
while a score below the cut-off point was
classified as negative.

Sensitivity and specificity were calculated
to evaluate the effectiveness of CANRISK
in the detection of dysglycemia risk by
comparing both CANRISK cut-off points
among older adults (> 40 years) and
younger adults (< 40 years) using the
original and alternative CANRISK score
cut-offs. Sensitivity was defined as the
proportion of people with a positive
CANRISK score among those with a posi-
tive OGTT test. Specificity was defined as
the proportion of people who had a nega-
tive CANRISK risk score among those
with a negative OGTT test. The positive
predictive value (PPV) was the proportion
of subjects with a positive OGTT among
those with a positive CANRISK score test.
The negative predictive value (NPV) was
defined as the proportion of subjects with-
out dysglycemia as determined by OGTT
among those with a negative CANRISK
score. The accuracy rate was the propor-
tion of the laboratory test confirmed posi-
tive or negative CANRISK scores out of
the entire study population. The PPV, NPV
and accuracy were calculated to be able to

288

allow a comparison with the CANRISK
results in the original validation population.?

Results

The sub-sample used in this analysis con-
sisted of 832 Canadian South Asian indi-
viduals pooled from both Phase 1
(n = 323) and Phase 2 (n = 509). The
majority were from the 18-39 age group
(70%) and female (62 %) (Table 1). Nearly
half had obtained college or higher educa-
tion. Using CANRISK BMI cut-off points,
50% were considered overweight or
obese, but using the alternative cut-off
points specific for Asian populations,*
66% were overweight or obese. Using
CANRISK and alternative WC cut-off
points, 42% and 39 %, respectively, of our
sample were identified as having a large
waist circumference. Eighty percent reported
consuming fruits and vegetables daily and
63% self-reported regular physical activ-
ity. Based on the results of FPG and/or
OGTT, dysglycemic status (Table 2) was
noted in 16% of participants; 12% were
classified as having prediabetes and 4%
were classified as having diabetes.

Odds ratios derived from adjusted logistic
regression for all four models are pre-
sented in Table 3. All four logistic regres-
sion models passed the Hosmer-Lemeshow
goodness of fit test® with p-values ranging
from 0.53 to 0.98 (Table 3). Regardless of
the model, the odds of dysglycemia
increased with age, with significantly
higher odds in the 55 to 64 and 65+ age
groups as compared to those aged 40 to
44. Using CANRISK cut-off points, indi-
viduals with class 2 obesity had signifi-
cantly greater odds of dysglycemia than
those in the normal or underweight group
(Models A and B); using ethnic-specific
BMI cut-off points, those who were con-
sidered obese had significantly higher
odds than those who were normal/under-
weight (Models C and D). Men and
women with medium or large waist cir-
cumference using CANRISK cut-off points
had no significantly higher odds of dysgly-
cemia (Model A and C); while those with
medium waist circumference using alter-
native cut-off points had significantly
higher odds of dysglycemia (Model B and
D). All four logistic regression models
show good predictive ability for dysglyce-
mia, with similar AUCs of ranging from
0.80 to 0.81. In other words, alternative
BMI and/or WC cut-off points did not
alter the AUC much, nor did it improve
the model fit. The sensitivity and specificity
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TABLE 1

Demographics of the study population according to CANRISK variables

Sample characteristics Poo"*(‘li“t:"t;;;;‘mple % of sp::1I:l‘:: total

Gender

Female 518 62.26

Male 314 37.74
Age

18-29 230 27.64

30-39 354 42.55

40-44 40 4.81

45-54 68 8.17

55-64 79 9.5

65+ 61 7.33
BMI (kg/m?) — CANRISK cut-off points

Normal/underweight (< 25) 420 50.48

Overweight (25-29.9) 281 33.77

Obese, class 1 (30-34.9) 107 12.86

Obese, class 2+ (> 35) 24 2.88
BMI (kg/m?) — Alternative cut-off points

Normal/underweight (< 23.5) 279 33.53

Overweight (23.5-27.5) 326 39.18

Obese (> 27.5) 227 27.28
Waist circumference — CANRISK cut-off points

Male < 94, Female < 80 292 36.14

Male 94-102, Female 80-88 174 21.53

Male > 102, Female > 88 342 42.33
Waist circumference — Alternative cut-off points

Male < 90, Female < 80 221 27.35

Male 90-100, Female 80-90 268 33.17

Male > 100, Female > 90 319 39.48
Daily brisk physical activity (No) 311 37.42
Daily consumption of fruit/vegetable (No) 165 19.86
High blood pressure (Yes) 99 11.93
High blood sugar (Yes) 68 8.19
Positive family history of diabetes

No relatives with DM (all relatives = No) 367 44.11

Secondary relative has DM (sibling or other = Yes) 139 16.71

Szisr)nary relative has DM (mother, father, or child = 293 35.22

No confirmed cases, but suspected cases

(no relatives marked as yes, but some relatives 33 3.97

marked “unsure”)
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observed using the whole sample of
Canadian South Asians at the original
CANRISK score cut-off of 33 points were
69% and 78%, respectively. The PPV was
38% and the total accuracy rate was 77 %.

However, despite adequate model fit and
predictive ability, as measured by AUC,
across the entire study sample, the tool
functions differently across age groups.
Sensitivity and specificity analysis by age
group (Table 4) showed that by using the
original CANRISK cut-off of 33 points, in
those aged 40 years and over, the sensitiv-
ity was 93%, specificity 35%, PPV 41%
and accuracy rate 54%. In those aged
under 40 years, sensitivity was 33 %, spec-
ificity was 92%, PPV was 28% and accu-
racy was 87%. When using the alternative
lower CANRISK cut-off of 21 points, sensi-
tivity was 100% in those 40 years and
over, specificity was 10%, and accuracy
was 40%. However, in those aged under
40 years, the sensitivity was improved to
77%, specificity was 53 %, and accuracy
was 56%. The ROC curves for each age
group depicting the sensitivity and speci-
ficity at different CANRISK score cut-offs
can be seen in Figure 1.

Discussion

The original CANRISK model demon-
strated good predictive ability via AUC for
dysglycemia in this Canadian South Asian
sample, including younger participants
under the age of 40 years; an age group
not originally included in the sample upon
which CANRISK was validated. The sensi-
tivity and specificity observed using the
whole sample of Canadian South Asians
at the original CANRISK score cut-off of
33 points were marginally better than
those reported in original validation study
for the general population sample;*
respectively, sensitivity of 69% vs 66%;
specificity of 78% vs 70%; and PPV of
38% vs 36% and a total accuracy rate of
77% vs 64%.

When looking at the age group under 40
separately, adjustments to the cut-off
point may have to be made; this high-
lights that the CANRISK tool performs dif-
ferently across these two age groups. In
the age 40 group or over, the relatively
high sensitivity of 93% and low specificity
of 35% would be acceptable when the
tool is used as the first step of a screening
process to triage those at high risk for fur-
ther clinical testing. However, in the age
group under 40, it may be more appropriate
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TABLE 1 (continued)

Demographics of the study population according to CANRISK variables

to use the lower “moderate risk” CANRISK
cut-off of 21 points as the first step in the

- Pooled total sample % of pooled total screening process to increase sensitivity
Sample characteristics (N = 832) sample from 33% using the “high risk” cut-off to
. 77%. The lower cut-off point would also
Education . . e s
result in a decrease in specificity and a
Some high school or less 106 12.74 resulting increase in false positives.
However, favouring the reduction of false
High school diploma 123 14.78 . . & . . .
negatives is more desirable in this context
Some college or university 233 28 than reducing false positives, while still
. a—— B e maintaining a balance, as it would mini-
ollege or university degree : mize the number of young individuals
History of macrosomia (% of female) 32 6.18 mistakenly identified as lower diabetes-

Abbreviations: BMI, body mass index; DM, diabetes mellitus.

Note: Sample is those from the CANRISK study Phase 1 (n = 323), Phase 2 (n = 509) who identified South Asian as their

mother’s or father’s ethnicity.

TABLE 2

Dysglycemic status of the South Asian study sample

Total sample

risk and encourage a greater number of
younger individuals at risk to seek further
screening and to consider important life-
style changes. This is most important for
this age group considering diabetes inci-
dence rates are increasing at younger
ages, especially among South Asians.’ If
this approach were adopted, the tool

% of total sample

Cases detected (N)

administration instructions would need to

Prediabetes
A) FPG only or 2hPG only
B) Both FPG and 2hPG
O) Total prediabetes (A + B)
Diabetes
D) FPG only or 2hPG only
E) Both FPG and 2hPG
F) Total diabetes (D + E)

Total cases of dysglycemia
(C+P

10.5
1.9
12.4

2.4
1.3
3.7

16.1

87
16
103

20
11
31

134

be altered for the Canadian South Asian
population below 40 years of age utilising
the CANRISK. This recommendation was
made in another study finding similar
results for a young Indigenous Peoples
population.?* It is important to note that
this recommendation has not yet been
tested on a younger group of the general
Canadian population, i.e., it has thus far
only been tested on a sample entirely
made of individuals below the age of 40
from Indigenous Peoples* as well as
Canadian South Asian (in the current

Abbreviations: 2hPG, plasma glucose after 2-hour glucose challenge; FPG, fasting plasma glucose.

TABLE 3

study) populations.

Logistic regression models with different ways of categorizing BMI and waist circumference, using CANRISK variables

Model A: original CANRISK | Model B: alternative WC | Model C: alternative BMI Model D: alternative WC
Variable cut-off points cut-off points cut-off points and BMI cut-off points
OR 95% CI OR 95% CI OR 95% ClI OR 95% CI

Age

18-29 0.65 0.16 2.64 0.69 0.17 2.78 0.67 0.17 2.74 0.70 0.17 2.86

30-39 1.39 0.39 4.93 1.39 0.39 4.94 1.41 0.40 5.04 1.43 0.40 5.09

40-44 Ref Ref Ref Ref

45-54 3.13 0.80 12.20 3.21 0.82 12.49 3.19 0.82 12.45 3.25 0.83 12.68

55-64 5.94 1.58 22.30 5.88 1.57  22.02 6.19 1.65 23.23 6.13 1.64 22.98

65+ 4.93 1.26 19.36 4.69 1.20 1831 5.46 1.38 21.53 5.19 1.32 20.41
BMI (kg/m?) CANRISK cut-off points

Normal/underweight (< 25) Ref Ref

Overweight (25-29.9) 1.57 0.93 2.67 1.53 0.90 2.62

Obese, class | (30-34.9) 1.87 0.95 3.69 1.82 0.91 3.65

Obese, class Il and above (> 35) 4.02 1.31 12.34 3.83 1.23  11.90
BMI (kg/m?) Alternative cut-off points

Normal/underweight (< 23.5) Ref Ref

Overweight (23.5-27.5) 1.39 0.73 2.66 1.28 0.66 2.46

Obese (> 27.5) 2.90 1.43 5.91 2.74 1.32 5.67
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TABLE 3 (continued)

Logistic regression models with different ways of categorizing BMI and waist circumference, using CANRISK variables

Model A: original CANRISK | Model B: alternative WC | Model C: alternative BMI Model D: alternative WC
Variable cut-off points cut-off points cut-off points and BMI cut-off points
OR 95% Cl OR 95% ClI OR 95% CI OR 95% CI

WC (cm) — CANRISK cut-off points

Male < 94, Female < 80 Ref Ref

Male 94-102, Female 80-88 1.94 0.97 3.90 1.84 0.91 3.68

Male > 102, Female > 88 1.94 0.91 4.14 1.54 0.70 3.37
WC (cm) — Alternative cut-off points

Male < 90, Female < 80 Ref Ref

Male 90-100, Female 80-90 2.67 1.17 6.10 2.55 1.1 5.87

Male > 100, Female > 90 2.80 1.12 6.99 2.24 0.87 5.72
Daily brisk physical activity

Yes Ref Ref Ref Ref

No 1.07 0.68 1.67 1.07 0.68 1.67 1.05 0.67 1.65 1.06 0.68 1.66
Daily consumption of fruit/vegetable

Yes Ref Ref Ref Ref

No 0.68 0.36 1.28 0.69 0.37 1.30 0.71 0.38 1.33 0.72 0.39 1.35
High blood pressure

Yes 0.94 0.52 1.70 0.95 0.53 1.71 0.94 0.52 1.71 0.96 0.53 1.73

No Ref Ref Ref Ref
High blood sugar

Yes 2.08 1.07 4.03 2.10 1.09 4.05 2.03 1.06 3.89 2.05 1.07 3.92

No Ref Ref Ref Ref
Positive family history of diabetes

None Ref Ref Ref Ref

DM relatives? 1.24 0.93 1.65 1.24 0.93 1.65 1.22 0.92 1.63 1.22 0.92 1.63
Gender

Female Ref Ref Ref Ref

Male 2.19 1.27 3.77 1.97 1.21 3.22 1.94 1.12 3.38 1.84 1.12 3.03
Education

Some high school or less 1.66 0.92 2.97 1.62 0.91 291 1.63 0.92 2.92 1.62 0.91 2.90

High school diploma 1.13 0.62 2.07 1.13 0.62 2.07 1.12 0.61 2.06 1.12 0.60 2.06

Some/graduated college or university Ref Ref Ref Ref
History of macrosomia

No/NA Ref Ref Ref Ref

Yes 1.32 0.45 3.86 1.31 0.45 3.86 1.25 0.43 3.69 1.26 0.43 3.73
AUC 0.80 0.80 0.80 0.81
Hosmer-Lemeshow goodness of fit I(’D:F (if;f) ’(’D:F 1583) I(’D:F 298{; !(’D:F 198‘;

Abbreviations: AUC, area under the curve; BMI, body mass index; Cl, confidence interval; DF, degrees of freedom; kg, kilogram;

group; WC, waist circumference.

2 DM relatives: this group counts the number of categories of father, mother, children and siblings affected.

For South Asians, finding a solution to
help young individuals assess their diabe-
tes risk is important as the onset of diabe-
tes is occurring at younger ages than
before.? A formal risk assessment approach
for South Asians has been suggested!” to
help individuals reduce or prevent their
risk of diabetes by allowing them the
opportunity to make lifestyle changes
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such as increase in exercise and changes
in diet.’®* For instance, South Asians
have been shown to be less physically
active than their Western European coun-
terparts. In one study, South Asians in the
UK reported 50-75% lower physical activ-
ity levels than those of European descent.”
Overall calories and carbohydrate content
are higher in the South Asian diet

m, metre; NA, not applicable; OR, odds ratio; Ref, reference

compared to standard European meals."
Furthermore, many South Asians have
transitioned from a traditional diet to a
non-traditional diet higher in animal pro-
teins, sugar, and fats including trans-fats."
With the knowledge from CANRISK that
their health may be at risk, individuals of
all ages may be more likely to initiate
these lifestyle changes.
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TABLE 4
Sensitivity and specificity statistics for CANRISK scores by age group

Cut-off points

Age group
Under 40 (n = 584) 40 and over (n = 248)

Cut-off point of 33
Sensitivity
Specificity
Positive predictive value
Negative predictive value
Accuracy?

Cut-off point of 21
Sensitivity
Specificity
Positive predictive value
Negative predictive value

Accuracy?

32.7 92.7
91.9 34.9
28.3 413
93.3 90.6
86.6 54.0
76.9 100.0
53.4 9.6
13.9 35.3
96.0 100.0
55.5 39.5

Notes: Total N is 832. See Figure 1 for associated ROC curves.

2 Percentage of confirmed positive and negative CANRISK scores out of the total number of participants.

We hypothesized that the predictive abil-
ity of the model using CANRISK variables
as predictors could be enhanced for
Canadian South Asians by the addition of
ethnic-specific cut-off points for WC and
BMI. However, our results show that the
model fit and AUC were not significantly
improved when using South Asian-specific
cut-off points for either WC or BMI. In
other words, changing the CANRISK WC
and/or BMI cut-off points to South Asian
specific cut-off points did not improve the
predictive ability of the CANRISK model
beyond what the original CANRISK WC
and BMI cut-off points could predict
within a sample of Canadian South
Asians. We can, therefore, conclude that

there is no indication to modify the origi-
nal CANRISK WC and/or BMI cut-off
points in the tool for this population.
Ethnic-specific WC and BMI cut-off points
were also found to not improve CANRISK
predictive ability in a sample of individu-
als from First Nations and Métis
communities.?

The Indian Diabetes Risk Score (IDRS)
tool identifies people with undiagnosed
diabetes using four simple parameters,
requiring minimal time and effort, with
the potential to considerably reduce the
costs of screening.’? It is shorter than
CANRISK, consisting of four questions on
age, waist circumference, family history

FIGURE 1

and physical activity. In an Indian popula-
tion, it was found to have an AUC of 0.70,
sensitivity of 73% and specificity of 60%
for determining undiagnosed diabetes,
with a PPV of 17%, and accuracy of
61 % .3 Our current results on our sample
of Canadian South Asians using the origi-
nal CANRISK cut-off points with all ages
show the CANRISK to outperform the pre-
dictive ability of IDRS with an AUC of
0.80. Using all ages and the original
CANRISK cut-off point of 33 points, our
results demonstrate similar sensitivity and
specificity, higher PPV from 17% with the
IDRS to 38% on the CANRISK, and higher
total accuracy from 61% with the IDRS to
77% with the CANRISK. The improved
predictive ability may be because the
CANRISK collects more information (12
questions) compared to the IDRS (4 ques-
tions) allowing for a more specific predic-
tive model. The IDRS has not been tested
among Canadian South Asians and further
work is needed to assess whether a tool
developed specifically for a South Asian
population would be preferable to CANRISK.

Potential limitations of this work include a
sampling bias resulting from an over-rep-
resentation of the “worried well” - that is,
the recruited population was made up of
self-selected volunteers who were more
likely to be worried about diabetes, and
therefore more likely to respond to recruit-
ment efforts. This is in addition to a sam-
pling bias created by only recruiting
individuals from community health cen-
tres who may already have an invested
interest in their health compared to the

CANRISK predicts dysglycemia: ROC with CANRISK cut-off points and AUC by age group

< 40 years

Area under the curve = 0.7035

1.00

21
0.75

0.50

Sensitivity

33

0.25 -

0.00

Area under the curve = 0.7163

2 40 years

1.00

0.75

0.50

Sensitivity

0.25 -

0.00

T T T
0.00 0.25 0.50
Specificity

21
88

0.75 1.00 0.00

0.25 0.50 0.75 1.00

T T T

Specificity

Abbreviations: AUC, area under the curve; ROC, Receiver Operating Characteristic.
Note: Stars on ROC curves indicate the sensitivity and specificity at predetermined CANRISK cut-off points: 21 represents “moderate risk” and 33 represents “high risk”.
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general Canadian South Asian population.
The smoking rates in this group were
almost half (2.6%) of that described in
the literature for Canadian South Asians
5.0%.% Since recruitment materials and
CANRISK were only provided in English
and French, it is possible that some of the
South Asian population would not have
been able to participate due to language
restrictions. Although, statistics show that
most Canadian South Asians can speak
either English or French.*

In addition, differences in recruitment
methods between Phase 1 and Phase 2
may have created a bias given the pur-
poseful sampling of younger adults in
Phase 2. Considering the age distribution
in our sample does not represent the gen-
eral Canadian South Asian population, as
it includes a very large proportion of indi-
viduals below the age of 40, the results
from this study need to be interpreted
with this in mind. That is, due to this age-
related sampling bias, all models pre-
sented should be interpreted with caution
as reliability among older adults is weak-
ened (as can be seen with the larger CI
among these age categories in the logistic
model). It is also important to note that
our sample is generally small, especially
when comparing between age categories,
as the older age category only consisted of
248 individuals. In addition, recruitment
during Phase 2 emphasized social media
and included incentives, while Phase 1
mostly focussed on public health out-
reach. These differences in recruitment
between phases of data collection could
have resulted in somewhat different popu-
lations of Canadian South Asian individu-
als participating in each phase in addition
to age differences. Furthermore, participa-
tion rates could not be calculated due to
the nature of the study sample mentioned
above. As a result, the generalizability of
the current data to the general Canadian
South Asian population cannot be con-
firmed and should, therefore, be inter-
preted with caution.

It is also important to note that WC mea-
surement was conducted by trained staff
according to the WHO protocol. While
this is ideal in the context of research, it is
not consistent with the application of
CANRISK when used for self-assessment.
This poses a problem with ecological
validity as there may be discrepancies in
the variability of WC measurement when
comparing the measurements from self-
assessment to those from trained health
staff.

Vol 38, No 7/8, July/August 2018

Conclusion

This study has shown that CANRISK is
effective at detecting individuals at high
risk for dysglycemia in Canadian South
Asians aged 40 years and older. An adjust-
ment of the CANRISK score cut-off point
to the “moderate risk” category of 21
points for individuals under age 40 is rec-
ommended to increase tool sensitivity and
avoid false negatives, which is important
for this increasingly at-risk population. In
addition, using different ethno-specific
WC and BMI cut-off points in the
CANRISK logistic regression model did
not improve predictive ability as measured
by AUC. It is important to note that the
generalizability of the results from the
current sample to the general Canadian
South Asian population cannot be con-
firmed and should, therefore, be inter-
preted with caution.
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