
The Canadian Aboriginal population has undergone a
rapid social and environmental transition over the past
several decades, which has led to a marked increase in

the prevalence of obesity. In the general Canadian population,
the prevalence of obesity (body mass index ≥ 30 kg/m2) is
23%;1 however, the prevalence in the Aboriginal population is
double that amount.2–4 The increased prevalence of obesity
among Aboriginal people is important because obesity is an in-
dependent risk factor for a number of chronic illnesses.5–6 In-
deed, many of these illnesses are already more common in the
Aboriginal population than in other Canadian populations.3,7

Obesity, which is defined as an excess of body fat, is assessed
by use of body mass index and waist circumference as indirect
measures of total and central adiposity.8 Current thresholds for
body mass index and waist circumference are based on data pre-
dominantly from white people of European descent.9,10 How-
ever, these thresholds may not be suitable for all populations.
Specific thresholds have been suggested for Asian people,11 be-
cause those of Asian descent generally have more risk factors
and a greater amount of body fat and visceral adipose tissue
than Caucasians of the same body mass index and waist circum-
ference.12–17 Specific thresholds may also be required for Cana-
dian Aboriginal people because their ancestors are believed to
have come from Asia more than 10 000 years ago. 

It is unknown whether the current thresholds for body
mass index and waist circumference are relevant for Canadian
Aboriginal people with respect to body fat distribution and
cardiovascular disease risk factors. Thus, we investigated the
relation between body mass index and total and central adi-
posity among people of Aboriginal and European descent.
We also investigated the relation between waist circumfer-
ence and total and central adiposity in these 2 groups. In ad-
dition, we examined the prevalence of risk factors among
Aboriginal and European people using the current thresholds
for body mass index and waist circumference.

Methods

Study participants
We included participants who were involved in the Multi-
cultural Community Health Assessment Trial (M-CHAT).18

Healthy men and women (aged 30–65 years) of either Abo-
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Background: Despite the high prevalence of obesity and dia-
betes in the Canadian Aboriginal population, it is unknown
whether the current thresholds for body mass index and
waist circumference derived from white populations are ap-
propriate for Aboriginal people. We compared the risk of car-
diovascular disease among Canadian Aboriginal and Euro-
pean populations using the current thresholds for body mass
index and waist circumference.

Methods: Healthy Aboriginal (n = 195) and European (n = 201)
participants (matched for sex and body mass index range)
were assessed for demographic characteristics, lifestyle fac-
tors, total and central adiposity and risk factors for cardiovas-
cular disease. Among Aboriginal and European participants,
we compared the relation between body mass index and each
of the following 3 factors: percent body fat, central adiposity
and cardiovascular disease risk factors. We also compared the
relation between waist circumference and the same 3 factors.

Results: The use of body mass index underestimated percent
body fat by 1.3% among Aboriginal participants compared
with European participants (p = 0.025). The use of waist cir-
cumference overestimated abdominal adipose tissue by
26.7 cm2 among Aboriginal participants compared with Euro-
pean participants (p = 0.007). However, there was no differ-
ence in how waist circumference estimated subcutaneous ab-
dominal and visceral adipose tissue among the 2 groups. At
the same body mass index and waist circumference, we ob-
served no differences in the majority of cardiovascular dis-
ease risk factors among Aboriginal and European partici-
pants. The prevalence of dyslipidemia, hypertension,
impaired fasting glucose and metabolic syndrome was simi-
lar among participants in the 2 groups after adjustment for
body mass index, waist circumference, age and sex.

Interpretation: We found no difference in the relation be-
tween body mass index and risk of cardiovascular disease
between men and women of Aboriginal and European de-
scent. We also found no difference between waist circumfer-
ence and cardiovascular disease risk among these groups.
These data support the use of current anthropometric
thresholds in the Canadian Aboriginal population.
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riginal (both those who lived on reserves and those who did
not) or European (continental Europe, Ireland and the
United Kingdom) descent living in the Vancouver area were
screened for eligibility. Participants were recruited by a num-
ber of methods, including local media advertisements, com-
munity events and notices placed at community centres and
Aboriginal organizations. This recruitment strategy was de-
veloped in consultation with a community advisory commit-
tee that included members of the local Aboriginal commun-
ities. The M-CHAT trial included people of European descent
who had lived in Canada for more than 3 years and who had
grandparents of European descent who were born outside of
Canada. The trial included Aboriginal people who had at
least 3 Aboriginal grandparents. People were excluded if they
had undergone recent weight change (loss or gain of more
than 2.2 kg in the 3-month period before recruitment), had
substantial prosthetics or amputation, reported a previous
diagnosis of cardiovascular disease or major comorbidity
(e.g., HIV, immunocompromised conditions), or if they
were taking medications for cardiovascular disease risk fac-
tors (e.g., lipid-lowering drugs, antihypertensives or hypo-
glycemic medications). The latter criterion was required to
determine the relation between current anthropometric
thresholds and risk factors without the influence of exoge-
nous agents.

We recruited men and women of Aboriginal and Euro-
pean origin matched for the following body mass index
ranges: 18.5–24.9, 25–29.9 and ≥ 30 kg/m2.  Because we had
difficulty recruiting Aboriginal men with a body mass index
less than 25 kg/m2, we included Aboriginal men of any body
mass index. 

All participants gave informed consent, and the study was ap-
proved by the research ethics board at Simon Fraser University.

Outcome measures
For each participant, we assessed sociodemographic sta-
tus, family history of cardiovascular disease and type 2 dia-
betes mellitus (parents or siblings who received a diagnosis
at any age), height, weight and waist circumference,
lifestyle factors, total and central adiposity and risk factors
for cardiovascular disease. Smoking status was self-
reported. In order to determine macronutrient consump-
tion, a registered dietitian analyzed a 3-day food record for
each participant, by use of the Food Processor SQL soft-
ware (ESHA Research). Foods that were specific to the eth-
nic backgrounds of the participants were added to the Food
Processor SQL database from local recipes taking into ac-
count preparation methods and local ingredients. We clas-
sified leisure-time physical activity as the average number
of minutes of activity per week in the year prior to recruit-
ment.19 Body mass index was calculated as weight in kilo-
grams divided by height in metres squared. Waist circum-
ference was measured at the maximal narrowing of the
waist after a normal expiration. Hip circumference was
measured over the participants undergarments at the point
of maximal gluteal protuberance from the lateral view. The
breadth of the humerus, which we used as a proxy for
frame size, was measured at the elbow.

Fasting blood samples were collected and immediately
tested for total cholesterol, high-density lipoprotein (HDL)
cholesterol, triglycerides, apolipoprotein B, lipoprotein (a),
glucose, insulin and C-reactive protein. All tests were per-
formed at the same clinical laboratory using standard enzy-
matic procedures. We calculated low-density lipoprotein
(LDL) cholesterol by using the Friedewald equation.20 Blood
pressure was measured by use of an automated oscillometric
office blood pressure monitor and was recorded as the aver-
age of 5 successive measurements after 10 minutes of seated
rest. We defined dyslipidemia as either an LDL cholesterol
level of 3.5 mmol/L or greater or a total cholesterol:HDL
cholesterol ratio of 5.0 or more.21 Hypertension was defined
as a blood pressure of 140/90 mm Hg or higher,22 and im-
paired fasting glucose was defined as a glucose level of
6.0 mmol/L or greater.23 We used the National Cholesterol
Education Program definition of a metabolic syndrome.24

Body composition assessment
We used percentage of total body fat as an indicator of total
adiposity. We assessed each participant’s percent total
body fat by use of a dual energy x-ray absorptiometry with a
Norland XR-36 scanner (Norland Medical Systems). Cen-
tral adiposity was determined by CT scanning to measure
the area of total, subcutaneous and visceral adipose tissue
at the L4/L5 intervertebral disc, which is a valid measure of
intra-abdominal fat volume.25 A cross-sectional slice was
obtained, and the attenuation range of –190 to 
–30 Hounsfield units was used to identify adipose tissue.
We computed surface area from the CT scans using 
sliceOmatic 4.2 medical imaging software (TomoVision).26

Total abdominal adipose tissue was calculated as all pixels
within the attenuation range, and visceral adipose tissue
was defined as adipose tissue within the inside edge of the
abdominal wall. We calculated subcutaneous abdominal
adipose tissue as the difference between total abdominal
adipose tissue and visceral adipose tissue.

Statistical analysis
We reported normally distributed continuous variables as
mean and standard deviation (SD), and we reported categor-
ical variables as counts and percentages. Variables that were
not normally distributed were log-transformed before analy-
ses and are presented as medians and 25th and 75th per-
centile values. We used t tests to identify differences between
ethnic groups within each sex for continuous variables, and
we used χ2 tests for categorical variables. We analyzed bivari-
ate correlations using Pearson’s correlation coefficients.

We calculated age- and sex-adjusted values for percent
body fat and visceral adipose tissue at the current thresholds
for body mass index and waist circumference respectively.
Multiple linear regression was used to assess the relation be-
tween body mass index and percent body fat, and between
waist circumference and central adiposity (total, subcuta-
neous and visceral adipose tissue). We adjusted the models
for the following covariates: age, sex, household income,
maximum education level, humerus breadth, smoking status
and amount of weekly physical activity. Dietary fat and other
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macronutrients were not significant contributors in any of the
regression models. In all models, we tested for interaction
between ethnic background and each of the following vari-
ables: body mass index, waist circumference, smoking and
sex. None of these interactions were significant (data not
shown). We used multiple linear regression to investigate dif-
ferences in the relation of body mass index and waist circum-
ference with cardiovascular disease risk factors between eth-
nic groups after adjustment for age, sex and smoking status.
The χ2 test was used to test for differences in the prevalence
of dyslipidemia, hypertension, impaired fasting glucose and
metabolic syndrome at the current thresholds for body mass
index and waist circumference. We adjusted for age and sex
by logistic regression. Blood test results were missing for 12
participants; these participants were not included in the risk-
factor analyses. We used residual plots to assess model ad-
equacy. The significance level was set at 0.05, and all tests
were 2-sided.

Results

We recruited a total of 195 Aboriginal (81% of who lived off-
reserve) and 201 European participants (Table 1). Of the 
European participants, 43% were born outside of Canada
and 32% had English as a second language. Aboriginal par-
ticipants were younger and had lower household incomes
and education levels compared with European participants.
In addition, Aboriginal participants had a greater prevalence
of family history of diabetes and were more likely to smoke

compared with European participants. European men re-
ported a greater prevalence of family history of cardiovascu-
lar disease and a greater intake of dietary calories compared
with Aboriginal men. European women were more likely
than Aboriginal women to be postmenopausal (36% v. 22%,
p = 0.031). European women were also more active than
Aboriginal women. 

Aboriginal men and women had a larger waist circumfer-
ence and waist-to-hip ratio compared to their European
counterparts, but there was no difference in body mass in-
dex between the 2 groups (Table 2). Aboriginal men also
had a higher percent body fat and subcutaneous abdominal
adipose tissue than European men. Body mass index and
waist circumference were highly correlated with measures
of total and central adiposity for men and women of both
ethnic groups (data not shown). Percent body fat was under-
estimated for Aboriginal men and women (Figure 1), and
there was no difference in visceral adipose tissue between
the 2 groups (Figure 2). After adjusting for covariates, Ab
original participants had an absolute greater percent body
fat of 1.3% (95% CI 0.2% to 2.4%, p = 0.025) at any given
body mass index. For a given waist circumference, Aborigi-
nal participants had 26.7 cm2 less total abdominal adipose
tissue than Europeans (95% CI –46.1 to –7.3 cm2, p <
0.007), after adjustment for covariates. There were no dif-
ferences (expressed in relative terms) in the amount of sub-
cutaneous abdominal adipose tissue (–0.5%, 95% CI –6.5 to
7.9%, p = 0.900) or visceral adipose tissue (–4.2%, 95% CI
–10.9 to 2.9%, p = 0.242) regardless of waist circumference.
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Table 1: Demographic characteristics of Aboriginal and European participants 

Men; no. (%) of participants* Women; no. (%) of participants* 

Characteristic 
Aboriginal 

n = 94 
European 
n = 100 p value 

Aboriginal 
n = 101 

European 
n = 101 p value 

Age, yr (SD) 45.1 (8.1) 49.8 (9.2) < 0.001 44.8 (8.5) 50.7 (9.2) < 0.001 

Maximum education       

< High school 24 (25.5) 5 (5.0) < 0.001 14 (13.9) 4 (4.0) 0.017 

Postsecondary 26 (27.6) 51 (51.0)  49 (48.5) 67 (66.3)  

Household income       

< $20 000 27 (28.7) 1 (1.0) < 0.001 22 (21.8) 11 (10.9) 0.026 

> $60 000 22 (23.4) 65 (65.0)  19 (18.8) 38 (37.6)  

Family history of cardiovascular 
disease 34 (36.2) 50 (50.0) 0.036 42 (41.6) 50 (49.5) 0.258 

Family history of diabetes 40 (42.6) 28 (28.0) 0.024 38 (37.6) 35 (34.6) 0.048 

Current smoker 33 (35.1) 7 (7.0) < 0.001 29 (28.7) 9 (8.9) < 0.001 

Physical activity, min/wk,  
median (25th, 75th percentile) 354 (155, 707) 347 (147, 595) 0.805 215 (92, 479) 313 (154, 513) 0.043 

Diet        

Total kilocalories (SD) 1906.0 (578.6) 2351.9 (680.1) < 0.001 1701.6 (480.3) 1744.1 (465.6) 0.532 

Fat, % of daily kilocalories (SD) 34.1 (6.9) 33.7 (8.6) 0.761 33.9 (7.2) 33.7 (7.2) 0.847 

Saturated fat, % of daily 
kilocalories (SD) 10.2 (3.0) 10.6 (3.7) 0.438 10.6 (3.1) 11.4 (3.8) 0.092 

Note: SD = standard deviation. 
*Unless otherwise specified. 
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For cardiovascular disease risk factors, lipoprotein (a) was
lower among Aboriginal men and women compared with 
European men and women (Table 3). Aboriginal women had
lower total cholesterol, LDL cholesterol and systolic blood
pressure compared with European women. Aboriginal men
had higher triglycerides, insulin and C-reactive protein com-
pared with European men. Body mass index and waist cir-
cumference were strongly correlated with the majority of risk
factors among men and women from both groups, except for
lipoprotein (a) (data not shown).

For Aboriginal and European participants at the same
body mass index or waist circumference, total cholesterol,
triglycerides, apolipoprotein B, glucose, C-reactive protein
and diastolic blood pressure were not different (p > 0.05 for
all, age and sex adjusted). However, Aboriginal participants
had a lower ratio of total cholesterol to HDL cholesterol and
lower systolic blood pressure at any body mass index (–0.39
and –3 mm Hg respectively) and at any waist circumference
(by 0.51 and 4 mm Hg respectively) (p < 0.05 for all, age and
sex adjusted). Aboriginal participants had higher insulin lev-
els for any body mass index by 12% and higher HDL choles-
terol at any waist circumference by 0.08 mmol/L (p < 0.05 for
all, age and sex adjusted).

To compare the prevalence of dyslipidemia, hypertension,
impaired fasting glucose and metabolic syndrome, the Ab-
original and European cohorts were grouped based on the
current thresholds for body mass index (< 25 kg/m2, 
≥ 25 kg/m2 and ≥ 30 kg/m2) and waist circumference (men: 
< 94 cm, ≥ 94 cm and ≥ 102 cm, women: < 80 cm, ≥ 80 cm
and ≥ 88 cm). There was no difference in the prevalence of
dyslipidemia for any  body mass index category for men and
women. There was no difference in the prevalence of dyslipi-
demia for all waist circumference categories of men. Euro-
pean women had a greater prevalence of dyslipidemia at the
upper 2 waist circumference categories (p = 0.028,
p = 0.017). The prevalence of hypertension among the 2
groups was not different for any body mass index or waist cir-

cumference categories, except for body mass index of 
30 kg/m2 or greater. At this body mass index, the prevalence of
hypertension was greater among European participants com-
pared with Aboriginal participants (p = 0.032). There was no
difference in the prevalence of impaired fasting glucose at any
body mass index or waist circumference category between the
2 groups. European women had a greater prevalence of meta-
bolic syndrome at a waist circumference of 88 cm or greater
(p = 0.006), otherwise there was no difference in metabolic
syndrome prevalence between the groups for all body mass
index categories (men and women) and waist circumference
categories (men only). When we adjusted the data for age and
sex, there was no difference in the prevalence of dyslipidemia,
hypertension, impaired fasting glucose or metabolic syn-
drome between the Aboriginal and European participants at
any body mass index or waist circumference.

Interpretation

Overall, our data suggest that the relation between anthropo-
metric measures (body mass index and waist circumference)
and adiposity and cardiovascular disease risk factors is not
different among Aboriginal and European populations. Even
though body mass index underestimated percent body fat in
the Aboriginal group by 1.3%, this modest difference is not
clinically relevant. There were no differences in subcutaneous
and visceral adipose tissue areas and values for most cardio-
vascular disease risk factors between the Aboriginal and 
European participants at the same body mass index and waist
circumference. However, Aboriginal participants had signifi-
cantly less total abdominal adipose tissue at a given waist cir-
cumference than European participants. This is consistent
with Aboriginal people having a lower, yet nonsignificant,
amount of visceral adipose tissue compared with European
people at a given waist circumference. Although there is no
consensus on a clinical threshold of total abdominal adipose
tissue or visceral adipose tissue, lower amounts are associ-
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Table 2: Body composition of Aboriginal and European participants 

Men; mean (SD)* Women; mean (SD)* 

Characteristic 
Aboriginal 

n = 94 
European 
n = 100 

p  
value 

Aboriginal 
n = 101 

European 
n = 101 

p  
value 

Body mass index, kg/m2 28.8 (4.2) 27.7 (4.7) 0.087 28.8 (5.9) 27.7 (5.5) 0.152 

Waist circumference, cm 97.4 (9.7) 93.3 (11.6) 0.008 92.1 (12.8) 85.4 (12.2) < 0.001 

Waist to hip ratio 0.99 (0.06) 0.94 (0.06) < 0.001 0.88 (0.07) 0.81 (0.07) < 0.001 

Body fat, % 27.9 (6.2) 25.0 (6.4) 0.001 40.8 (6.9) 39.5 (7.7) 0.213 

Total fat mass, kg 24.97 (8.20) 22.60 (9.11) 0.058 31.45 (10.70) 30.79 (10.83) 0.666 

Adipose tissue       

Total abdominal, cm2 410.1 (140.8) 369.1 (164.0) 0.065 471.8 (167.8) 438.4 (184.7) 0.185 

Subcutaneous, cm2, median 
(25th, 75th percentile) 269.0 (207.3, 348.3) 221.5 (170.5, 296.9) 0.025 341.8 (266.6, 453.1) 332.1 (214.1, 416.7) 0.052 

Visceral, cm2, median 
(25th, 75th percentile)  126.1 (91.4, 168.4) 104.9 (80.9, 144.7) 0.126 101.2 (69.9, 142.4) 98.0 (66.9, 139.0) 0.272 

Note: SD = standard deviation. 
*Unless otherwise stated. 
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ated with a lower risk for cardiovascular disease.27 Indeed, at
a given body mass index and waist circumference, Aboriginal
participants had higher HDL cholesterol levels and lower ra-
tios of total/HDL cholesterol and systolic blood pressure
compared with European participants. Of all the risk factors
we studied, only insulin was higher at a given body mass in-
dex among Aboriginal participants. This difference may re-
flect a lower insulin sensitivity and a greater susceptibility for
diabetes in the Aboriginal population.7 There were no differ-
ences in the prevalence of dyslipidemia, hypertension, im-
paired fasting glucose and metabolic syndrome for any body
mass index and waist circumference after adjustment for age
and sex.

Given the distant Asian roots and the rapid increase in 
obesity in Aboriginal populations, these findings were unex-
pected and are in contrast with reports indicating that, com-
pared with European people, Asian people have a greater per-
cent body fat and visceral adipose tissue at a given body mass
index and waist circumference respectively.12,15,17 Although no
similar studies have been performed that include Aboriginal
people, Gautier and colleauges found no difference in the rela-
tion between body mass index and visceral adipose tissue in a
study that included 20 Pima Indians and 20 European peo-
ple.28 Razak and colleagues later reported that Aboriginal men
and women had modestly higher glucose and hemoglobin A1c
but similar total cholesterol:HDL cholesterol ratios and blood
pressure to Europeans at any body mass index.16 Inuit people
living in Canada have been reported to have lower levels of car-
diovascular disease risk factors at a given range of body mass
index or waist circumference compared with a representative
population in Manitoba.29 However, these studies did not ana-
lyze risk factor prevalence or perform comprehensive investi-
gations of body fat distribution. In addition, these studies in-
cluded people who were being treated for risk factors, which
may have substantially altered the relation of risk factors and
body mass index or waist circumference.

Our study has several limitations. The purpose of our study
was to explore possible physiologic differences between Aborig-
inal and European populations with respect to current anthro-
pometric thresholds; thus, we required Aboriginal participants
to have had at least 3 grandparents of Aboriginal descent, and
European participants to have had all 4 grandparents of Euro-
pean descent. Indeed, this strategy excluded a number of partic-
ipants who identified themselves as Aboriginal but who did not
have exclusive ancestry. Previous studies included these individ-
uals and recruited participants either from a single Aboriginal
band or residing on a single reserve.3,4,28,30 Owing to the geo-
graphic and cultural distinctness of Aboriginal populations
across Canada, we recognize that this Aboriginal cohort may
not be representative of all Aboriginal people across Canada.
However, our Aboriginal cohort included people with diverse
origins. We also included people who are rarely included in
such studies, namely Aboriginal people who live in off-reserve,
urban areas. This is important because the population of urban
Aboriginal people is not only increasing but is outpacing the
growth of other populations in some parts of Canada.31 We also
purposely recruited a cohort of people who were free of overt
diseases and who were not receiving treatment for risk factors
because the value in assessing body mass index and waist cir-
cumference is to identify those at risk for cardiovascular disease.
Although our study focused on cardiovascular disease risk, 
obesity is a risk factor for a number of noncardiac diseases (e.g.,
cancer, arthritis and sleep apnea) for which these thresholds
may not apply. We cannot exclude a possible healthy volunteer
bias; however, it is unlikely that this bias had an effect on the
comparison of anthropometric measures and cardiovascular
disease risk between the 2 groups. In addition, our cohort had
comparable risk factors to those reported in other studies of
Canadian people of Aboriginal and European descent.3

In our cohort of urban-dwelling Aboriginal people, we did
not find evidence of a difference among Aboriginal and Euro-
pean participants in the ability of current thresholds for body
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Figure 1: The relation between percent body fat and body mass
index for Aboriginal (open circles, dashed line) and European
(solid circles, solid line) participants.
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mass index and waist circumference to identify those at in-
creased cardiovascular disease. This information is especially
important because of the urbanization and increasing preva-
lence of obesity and related chronic illnesses in Aboriginal
populations. Because this is a cross-sectional study, we can-
not comment on the appropriateness of these thresholds to
predict future risk for cardiovascular disease; however, the
sum of evidence suggests that body fat accumulation pre-
cedes the presence of cardiovascular disease risk factors and
the development of cardiovascular disease. These results do
not support the need for specific anthropometric thresholds
for Aboriginal people. Current thresholds should continue to
be used as part of regular medical examinations for Aborigi-
nal people in Canada.
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Table 3: Risk factors for cardiovascular disease among Aboriginal and European participants 

Men; median (25th and 75th percentile)* Women; median (25th and 75th percentile)* 

Characteristic 
Aboriginal 

n = 85 
European 

n = 99 
P 

 value 
Aboriginal 

n = 99 
European 

n = 99 
p  

value 

Total cholesterol, mmol/L, 
mean (SD) 

5.09 (1.02) 5.15 (0.99) 0.688 5.01 (0.95) 5.41 (1.07) 0.005 

LDL cholesterol, mmol/L, 
mean (SD) 

3.10 (0.92) 3.29 (0.80) 0.143 2.89 (0.87) 3.30 (1.01) 0.003 

HDL cholesterol, mmol/L, 
mean (SD) 

1.17 (0.30) 1.15 (0.32) 0.691 1.48 (0.34) 1.49 (0.36) 0.969 

Triglycerides, mmol/L 1.55 (0.99, 2.23) 1.22 (0.77, 1.64) 0.029 1.22 (0.93, 1.62) 1.16 (0.88, 1.65) 0.515 

Ratio of total cholesterol to 
HDL cholesterol, mean (SD) 4.60 (1.39) 4.82 (1.67) 0.338 3.56 (1.22) 3.88 (1.33) 0.082 

Apolipoprotein B, g/L, 0.98 (0.86, 1.24) 0.99 (0.85, 1.20) 0.985 0.90 (0.74, 1.06) 0.92 (0.79, 1.14) 0.164 

Lipoprotein (a), μmol/L 2.99 (2.21, 5.64) 7.28 (3.36, 17.81) < 0.001 4.03 (2.43, 7.93) 6.32 (3.50, 13.35) 0.006 

Glucose, mmol/L 5.2 (4.9, 5.7) 5.2 (4.9, 5.5) 0.611 5.0 (4.8, 5.3) 5.0 (4.7, 5.4) 0.883 

Insulin, pmol/L 70 (48, 125) 56 (40, 79) 0.001 60 (49, 94) 61 (42, 93) 0.193 

C-reactive protein, nmol/L 10.45 (6.67, 30.48) 8.57 (6.67, 16.19) 0.032 13.33 (7.62, 35.24 14.29 (7.62, 35.24) 0.513 

Systolic blood pressure,  
mm Hg 116 (109, 120) 117 (109, 127) 0.077 112 (105, 120) 116 (107, 127) 0.016 

Diastolic blood pressure,  
mm Hg, mean (SD) 78 (9) 78 (9) 0.843 74 (10) 77 (9) 0.055 

Note: SD = standard deviation, LDL = low-density lipoprotein, HDL = high-density lipoprotein. 
*Unless otherwise stated.  
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