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Abstract

Background: Over two million Canadians are known to have diabetes. In addition to the economic burden placed
on the healthcare system, the human cost associated with diabetes poses a heavy burden on those living with
diabetes. The literature shows that apparent differences exist in diabetes complications and diabetes management
between men and women. How self-care management and utilization of health services differ by sex is not clearly
understood.

The purpose of this study was to explore sex differences in diabetes self-care and medical management in the
Canadian population, using a nationally representative sample.

Methods: Data collected from the cross-sectional, population-based Canadian Community Health Survey (2007-2008)
were used in these analyses. A bootstrap variance estimation method and bootstrap weights provided by Statistics
Canada were used to calculate 95% confidence intervals. Bivariate analyses identified variables of interest between
females and males that were used in subsequent multivariate analyses.

Results: A total of 131,959 respondents were surveyed for the years of 2007 and 2008, inclusive. Fully adjusted
multinomial and logistic regression analyses revealed sex differences for those living with diabetes. Compared to men
with diabetes, women were more likely to be in the lowest income quintiles than the highest (OR: 1.8, 95% Cl: 1.3-2.6)
and were more likely not to have a job in the previous week (OR: 1.8, 95% Cl: 1.4-2.4). Women were also more likely to
avoid foods with fats or high calories (OR: 2.1, 95% Cl: 1.4-3.0 and OR: 2.2, 95% ClI: 1.6-3.0, respectively), to be concerned
about heart disease (OR: 1.6, 95% Cl: 1.1-2.2), and to be non-smokers (OR: 2.2, 95% Cl: 1.6-3.0). However, despite their
increased concern, women checked their blood-glucose less frequently on a daily basis than men (Uyomen = 1.7, 95% Cl:
1.7-1.8; Hren = 3.1, 95% Cl: 2.9-3.2). Women were more likely to have an anxiety disorder (OR: 2.3, 95% Cl: 1.7-3.2) and a
mood disorder (OR: 2.4, 95% Cl: 1.8-3.1), and more likely to be physically inactive (OR: 1.5, 95% Cl: 1.2-1.8).

Conclusions: Our findings underscore the importance of addressing sex differences which may interfere with diabetes
self-care. In women, addressing socioeconomic and psychological barriers, as well as limitations to active living are
important; in men, the benefit of more effective nutrition therapy and smoking cessation interventions are suggested.
The results for this study highlight the need to further investigate and eliminate disparities between the sexes in order to
optimize health outcomes among Canadians with diabetes.
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Background

In 2008/09, an estimated 2.4 million Canadians (6.8%)
were living with diabetes [1]. The number of Canadians
with diabetes is expected to increase over the next few
years with projections ranging from 2.4 million by 2016
[2] to 2.5 million by 2020 [3]. Along with the enormous
economic burden on the Canadian economy, estimated
at approximately 16.9 billion dollars [3], the human
cost associated with diabetes poses a heavy burden on
those living with diabetes. For instance, diabetes-
related morbidity may include retinopathy, neuropathy,
nephropathy, cerebrovascular, peripheral vascular and
cardiovascular diseases, and early mortality [4,5]. Dia-
betes also ranks amongst the five leading causes of death
by disease in most countries [6]. Approximately 80% of
Canadians with diabetes die from a heart attack or
stroke [7], and approximately 25% suffer from depres-
sion [8]. Life expectancies can be considerably shorter
for those living with both Type 1 (up to 15 fewer years)
and Type 2 diabetes (5 to 10 fewer years) [7].

A number of studies have looked at differences in dia-
betes complications and diabetes management among men
and women. For examples, studies have shown that the
relative risk of cardiovascular disease (CVD), coronary ar-
tery disease and stroke is higher among women with dia-
betes than among men with diabetes [9-15]. Another study
showed that women with diabetes may not reach the rec-
ommended therapeutic targets for lipid profile, blood pres-
sure (BP) levels and Hemoglobin A1C (A1C), a measure of
glycemic control, as a result of less aggressive management
of diabetes compared to men with diabetes [16].

The Project for an Ontario Women’s Health Evidence-
Based Report (POWER study) examined gender differ-
ences on a variety of evidence-based indicators among
women and men living with diabetes in Ontario, Canada.
This study found that women had worse health and
functional status than men, including higher rates of co-
morbid conditions including heart disease, stroke, high
blood pressure, arthritis, cancer and depression. Women
used health services more often. Few studies, however,
have examined sex differences in diabetes self-care [17].

The purpose of this study was to explore sex differ-
ences in diabetes self-care and medical management in
the Canadian population. Such differences, if found, may
inform health care practice and policy.

Methods

Statistics Canada’s Research Data Centre at the Univer-
sity of Toronto, Ontario provided authors with approved
access to the data from the Canadian Community Health
Survey (CCHS), 2007-2008. The Survey included Health
care determinants and utilization data collected from
the Canadian population across 121 health regions was
analyzed. A total of 131,959 respondents were surveyed
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for the years of 2007 and 2008, inclusive. All residents
aged 12 and over were eligible for participation, excluding
individuals living on Crown Lands, Indian Reserves,
institutional-residents, full-time members of the Canadian
Forces, and residents of certain remote regions [18]. All
responses to questions were self-reported. Survey respon-
dents were classified as having diabetes if they reported
that their condition had been diagnosed by a health care
professional. Respondents both taking and not taking in-
sulin were collapsed into one category. Pregnant women
were excluded from the analyses, and therefore gestational
diabetes and women with pre-existing diabetes in preg-
nancy were not included. Only participants 18 years and
older were included in this study.

Statistical analysis

Prevalence estimates representative of the population for
each variable were calculated based on survey expansion
weights provided within the CCHS dataset. Calculation
of 95% confidence intervals (CIs) and coefficients of
variation (CV) were determined using a bootstrap vari-
ance estimation method and bootstrap weights (provided
by Statistics Canada). Proportions were considered sig-
nificant if their 95% confidence intervals did not overlap,
and odds ratios (ORs) were considered significant if their
95% confidence intervals did not include the value of
1.0. Variable estimates were considered of “marginal
quality” with a CV between 16.6 and 33.3% due to high
sampling variability. Estimates were not reported with a
CV greater than 33.3%.

Demographic, clinical, and lifestyle characteristics were
calculated for those living with and without diabetes. Multi-
variate analyses were conducted to explore sex differences
in the population with diabetes. Logistic regressions were
used to assess the associations between sex and hyperten-
sion, heart disease, anxiety disorder, mood disorder, physical
activity, activity limitation, fruit and vegetable consumption,
food avoidance, and concern about food choice and avoid-
ance. Ordinal logistic regressions were used to assess the
association between sex and education, income, marital sta-
tus, BMI category, smoking status, alcohol consumption,
and working status during the previous week. All analyses
were conducted using SAS (v 9.2) [19] with bootstrap
weights provided by Statistics Canada.

The following covariates were included in the adjusted
models: age, education, income, marital status, body mass
index (BMI), physical activity level, smoking status, alcohol
consumption, fruit and vegetable consumption, and num-
ber of consultations with a medical doctor. The covariates
were chosen because they were significant at the bivariate
level or were considered potential confounders. Calculation
of BMI (kg/m?) was based on the World Health
Organization (WHO) cut-offs [20], and daily recom-
mended consumption of fruits and vegetables were
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based on Canada’s Food Guide to Healthy Eating. Testing
for A1C was categorized into two variables based on the
2007 or 2008 guidelines [8].

Results

Table 1 presents the weighted distributions of sample demo-
graphic characteristics for the population of Canadians living
with and without diabetes by sex. In both populations
there were significantly more women than men who did not
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complete high school education, and more men than women
who had obtained a post-secondary degree. In general, the
lower income quintiles had a higher proportion of women
and the higher income quintiles had a higher proportion of
men. Regardless of diabetes status, fewer women were mar-
ried or in common-law relationships and more women were
classified as being widowed, separated, or divorced.

Table 2 presents the clinical and lifestyle characteris-
tics of individuals living with and without diabetes by

Table 1 Demographic characteristics for individuals living with and without diabetes by gender

Individuals without Diabetes

Individuals with Diabetes

Men weighted
n=11,193,611

Proportion (95% Cl)

Women weighted
n=11,357,005

Proportion (95% ClI)

Men weighted
n=2826,176

Proportion (95% ClI)

Women weighted
n=679,897

Proportion (95% Cl)

Age

18-49 63.5 (62.9-64.1) 59.6

50-64 24.0 (23.5-24.6) 244

65+ 125 (12.3-12.6) 16.0
Ethnicity

White 844 (83.6-85.1) 843

Non-white 15.7 (15.0-16.4) 157
Education

Less than high school 6.6 (6.3-7.0) 78

Completed high school 104 (9.9-10.8) 104

Some post-secondary 56 (5.3-6.0) 59

Post-secondary or more 774 (76.7-78.0) 759
Income Quintiles

First quintile 15.2 (14.6-15.8) 216

Second quintile 185 (17.8-19.1) 209

Third quintile 19.8 (19.2-20.5) 20.0

Fourth quintile 226 (21.9-232) 19.6

Fifth quintile 239 (23.3-24.6) 179
Country of Birth

Born in Canada 76.3 (75.6-77.0) 76.2

Born outside of Canada 237 (23.0-24.4) 238
Aboriginal Status

Yes, is an Aboriginal 3.1 (29-34) 30

No, not an Aboriginal 96.9 (96.6-97.1) 97.0
Marital Status

Married/common-law 654 (64.7-66.2) 615

Widowed/separated/divorced 79 (75-83) 17.1

Single/never-married 26.7 (26.1-27.2) 214
Urban or Rural Region

Live in an urban area 815 (80.8-82.1) 82.7

Live in a rural area 185 (17.9-19.2) 173

(59.0-60.3)* 18.3 (16.1-20.5) 20.7 (184-23.1)
(23.8-25.0) 434 (40.7-46.1) 370 (344-39.6)*
(15.8-16.2)* 383 (36.1-40.5) 423 (40.2-44.5)
(83.7-84.9) 832 (79.8-20.3) 799 (76.7-83.1)
(15.1-16.3) 16.8 (13.4-20.3) 20.1 (16.7-23.3)
(7.5-8.1)* 154 (13.2-17.6) 216 (19.6-23.6)*
(10.0-10.9) 12.2 (10.7-13.8) 11.7 (10.2-13.3)
(5.5-6.2) 55 (4.3-6.6) 54 (4.3-6.5)
(75.3-76.5)* 66.9 (64.3-69.5) 61.3 (58.7-64.0)
(21.0-22.2)* 264 (23.0-29.7) 386 (35.6-41.5)*
(20.3-21.5)* 20.1 (18.1-22.2) 220 (19.7-244)
(19.5-20.6) 200 (17.7-22.3) 20.0 (17.0-23.0)
(19.0-20.2)* 189 (16.9-20.9) 116 (10.1-13.1)%
(174-185)* 14.6 (12.8-16.5) 78 (6.6-9.1)*
(75.6-76.8) 706 (67.4-73.8) 70.0 (66.9-73.0)
(23.2-24.5) 294 (26.2-32.6) 30.1 (27.0-33.1)
(2.8-3.2) 32 (2.5-4.0) 4.2 (3.1-5.2)
(96.8-97.2) 9.8 (96.0-97.6) 959 (94.8-96.9)
(60.9-62.1)* 770 (74.8-79.2) 56.6 (53.8-59.4)*
(16.7-17.6)* 14.1 (12.5-15.7) 323 (30.1-34.4)*
(20.9-21.9)* 89 (7.5-10.3) 11.2 (9.3-13.0)
(82.2-83.2)* 80.1 (78.3-81.8) 81.1 (79.5-82.6)
(16.8-17.9)* 199 (18.2-21.7) 18.9 (17.4-20.5)

*Estimates between men and women with diabetes or between men and women without diabetes are significantly different, based on non-overlapping 95%

confidence intervals (Cls).
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sex. A higher proportion of women than men with dia-
betes reported having hypertension (59.3% vs. 50.1%),
anxiety disorders (8.3% vs. 3.5%), and mood disorders
(13.2% vs. 5.5%). However, no sex differences were ob-
served for those with diabetes with regards to whether
they were taking blood pressure medication, and
whether they had heart disease, current cancer and pre-
vious cancer. Among those without diabetes, more men
than women were obese (16.6% vs. 14.4%, respectively);
however, among those with diabetes, more women were
obese than men (42.8% vs. 37.9%, respectively), though
this finding was not statistically significant. Within the
population without diabetes, more women than men re-
ported having a regular medical doctor, being an over-
night patient in the previous year, and reported visiting
an eye specialist (in the past 12 months) more frequently
than men (Uyomen = 0.6, 95% CI: 0.6-0.6; {men = 0.4, 95%
CIL: 0.4-0.4), though this sex difference was not signifi-
cant in the population with diabetes.

There were no significant differences between women
and men living with diabetes with regards to their initial
age of diagnosis, the proportion taking insulin or pills to
manage their diabetes, or the timeframe when they
began taking insulin (Table 3). Regarding the mean
number of times individuals with diabetes self-check
their glucose levels on a daily basis, a sex difference was
observed for individuals not taking insulin, with women
checking less frequently (Hwomen=1.7, 95% CI: 1.7-1.8)
than men (pen =3.1, 95% CIL: 2.9-3.2) [Data not in ta-
bles]. Men and women who were taking insulin to man-
age their diabetes reported checking their blood glucose
with a similar daily frequency (pmen = 2.1, 95% CI: 2.0-
2.2; Hwomen = 2.2, 95% CI: 2.1-2.4) [Data not in tables].

Table 4 presents lifestyle characteristics and behav-
iours for individuals living with and without diabetes by
sex. A greater proportion of women than men in both
populations experienced participation and activity limi-
tation. More women than men avoided certain foods be-
cause they were concerned with fat content or caloric
content. As well, a greater proportion of women re-
vealed not having a job in the previous week, while a
greater proportion of men had a job and were at work
within the previous week. Irrespective of whether they
had diabetes, more women chose to avoid certain foods
because they were concerned about fat content or cal-
oric content of their food (Table 4).

No significant differences existed between women and
men living with diabetes with regards to the provision of
medical management (Table 5).

Table 6 summarizes results of the fully adjusted models
for sex differences of Canadians with diabetes. Compared
to men with diabetes, women were more likely to live in
the third or lower income quintile than the highest in-
come bracket, and be divorced/widowed/separated or
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never married compared to being married/common-law.
Women with diabetes were more likely than males to have
not had a job in the previous week. They were also more
likely to be physically inactive, consume one drink a week
or less or be non-drinkers, to meet the recommended
daily fruit and vegetable consumption, and to avoid foods
with high calories, avoid foods with fat, and select or avoid
foods because they were concerned with heart disease.
Women were also more likely to have hypertension, but
less likely to have heart disease. In addition, women were
more likely to have an anxiety and mood disorder than
men. Women were also less likely to be considered former
smokers and more likely to be non-smokers (Table 6).

Discussion

This study used cross-sectional data to explore sex differ-
ences in diabetes care among Canadians representing a
current population of over 1.9 million people living with
diabetes [21,22]. Our findings show that women were more
likely to report healthy eating behaviours, to be more con-
cerned about heart disease and to face more socioeconomic
barriers. More women than men with diabetes suffer from
hypertension, anxiety and mood disorders.

Low socioeconomic (SES) status has been associated
with an increased prevalence of diabetes and poor health
outcomes. The association of low SES and diabetes is
noted as significant only for women [23]. Dasgupta and
colleagues found that the likelihood of Type 2 diabetes
increased monotonically with lower education and in-
come groups of Canadian women [24]. Confirming pre-
vious research, our fully-adjusted multivariate models
showed that women with diabetes are more likely to be
in lower income quintiles and to have attained a lower
education level than men. Low SES levels have also been
linked to poorer diabetes health outcomes in women, in-
cluding high blood pressure, large waist circumference,
and low levels of high density lipoproteins (HDL), all
contributing to a higher CVD risk profile [25]. An ana-
lysis of a US cohort showed a two-fold increase in
diabetes-related mortality when comparing adults with
family incomes below the poverty level to those with the
highest incomes [26]. With the higher prevalence and
greater morbidity and mortality associated with low SES,
the need to address socioeconomic barriers, particularly
those of women, must take precedence over simply ensur-
ing the provision of diabetes medical management [23].

Heart disease remains the leading cause of mortality in
people with diabetes. Previous research has shown that
women with diabetes may be at higher risk for developing
cardiovascular disease [27,28] than men and that mortality
from both coronary heart disease [29,30] and stroke [31] is
also higher in women with diabetes than men. While mor-
tality was not assessed, our study did provide further evi-
dence of higher odds of women having hypertension and
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Table 2 Clinical and lifestyle characteristics of individuals living with and without diabetes by gender

Individuals without diabetes Individuals with diabetes
Men Women Men Women
Proportion (95% ClI) Proportion (95% Cl) Proportion (95% ClI) Proportion (95% ClI)

Clinical characteristics

Body mass index (kg/m?)t

Underweight/normal weight 427 (42.0-434) 587 (58.0-59.3)* 236 (21.2-25.9) 257 (23.4-280)

Overweight 40.7 (40.0-41.5) 270 (26.4-27.5)* 386 (36.2-41.0) 316 (29.2-34.0)

Obese 166 (16.1-17.1) 144 (13.9-14.8)* 379 (354-404) 428 (40.2-45.3)
Hypertension

Yes 14.3 (13.8-14.8) 15.8 (153-16.2)* 50.1 (47.5-52.7) 593 (56.7-61.8)*

No 85.7 (85.2-86.2) 84.2 (83.8-84.7)* 499 (47.3-52.5) 40.8 (38.2-43.3)*
Medication for blood pressure

Yes 684 (67.0-69.9) 722 (71.1-73.4)% 89.4 (87.5-91.3) 89.9 (87.9-91.8)

No 316 (30.1-33.0) 278 (26.6-29.0)* 106 (8.8-12.5) 102 (8.2-12.1)
Heart disease

Yes 45 (4.2-4.7) 38 (3.5-4.0)* 20.2 (17.9-22.5) 19.3 (17.3-212)

No 95.6 (95.3-95.8) 96.2 (96.0-96.5)* 79.8 (77.5-82.2) 80.7 (78.8-82.7)
Suffers from effects of a stroke

Yes 09 (0.8-1.0) 0.8 (0.7-0.9) 30 (24-3.6) 4.5 (3.5-5.5)

No 99.1 (99.0-99.2) 99.2 (99.2-99.3) 97.0 (96.4-97.6) 95.5 (94.5-96.5)
Anxiety disorder

Yes 37 (34-3.9) 73 (6.9-7.7)* 35 (2.7-43) 83 (7.1-9.4)*

No 96.3 (96.1-96.6) 92.7 (924-93.1)* 96.5 (95.7-97.3) 91.8 (90.6-92.9)*
Mood disorder

Yes 47 (44-5.0) 86 (8.2-8.9)* 55 (44-6.5) 132 (11.5-14.9)

No 953 (95.0-95.6) 914 (91.1-91.8)* 94.5 (93.5-95.6) 86.8 (85.1-88.5)*
Overnight patient in past year

Yes 56 (53-5.9) 94 (9.1-9.8)* 14.7 (13.0-164) 164 (146-182)

No 944 (94.1-94.7) 90.6 (90.2-91.0)* 85.3 (83.6-87.0) 83.6 (81.8-854)
Has a regular medical doctor

Yes 785 (78.0-79.1) 88.7 (88.2-89.1)% 93.8 (91.7-96.0) 96.1 (95.3-96.9)

No 215 (20.9-22.0) 113 (10.9-11.8)* 6.2 (40-83) § 39 (3.1-4.8)

Lifestyle characteristics

Physical activity Level

Inactive 476 (46.7-48.5) 532 (524-53.9)* 58.5 (56.0-61.0) 684 (65.9-70.8)*

Moderately/sufficiently active 524 (51.5-53.3) 46.9 (46.1-47.6)* 415 (39.0-44.0) 31.6 (29.2-34.1)*
Smoking status

Never-smoked 30.2 (29.5-30.9) 427 (42.1-43.4)* 220 (194-24.6) 455 (42.7-484)*

Former smoker 429 (42.2-43.6) 36.6 (36.0-37.2)* 58.8 (56.0-61.6) 385 (36.0-40.9)*

Current smokers 270 (26.3-27.6) 20.7 (20.2-21.2)* 19.2 (17.0-214) 16.0 (14.0-18.0)
Alcohol consumption

More than 1 drink a week 423 (41.5-43.1) 25.1 (24.5-25.7)* 295 (27.1-31.9) 9.5 (8.1-10.8)*

1 drink a week or less 444 (43.7-45.2) 536 (52.9-54.3)* 430 (40.3-45.8) 46.5 (44.0-49.1)

Non-drinker 133 (12.8-13.8) 213 (20.7-21.9)* 275 (24.8-30.2) 44.0 (41.4-46.6)*
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Table 2 Clinical and lifestyle characteristics of individuals living with and without diabetes by gender (Continued)

Fruit/vegetable consumptiont

Meets daily recommendations 13 (10.8-11.7) 230

Insufficient daily intake 88.8 (88.3-89.2) 770
Self-perceived general health

Excellent/very good 62.1 (61.4-62.8) 60.8

Good 288 (28.1-294) 287

Fair/poor 9.1 (8.8-9.5) 10.5
Self-perceived mental health

Excellent/very good 758 (75.2-76.4) 742

Good 196 (19.1-20.2) 209

Fair/poor 46 (4.3-4.9) 50
Satisfaction with life in general

Negative (dissatisfied) 28 (26-3.1) 29

Neutral 54 (5.0-57) 54

Positive (satisfied) 91.8 (91.4-92.3) 91.7
Stress in life

Quite a bit 36.5 (35.7-37.2) 337

A bit 418 (41.1-42.5) 423

Not very stressed 217 (21.1-22.3) 240

(224-23.7)* 11.8 (10.2-134) 204 (183-224)*
(76.3-77.6)* 88.2 (86.6-89.8) 797 (77.6-81.7)*
(60.2-61.5) 22.2 (20.2-24.1) 21.7 (19.2-24.1)
(28.1-29.3) 413 (38.6-44.0) 398 (37.1-424)
(10.1-10.9)* 36.5 (33.7-394) 386 (359-412)
(73.6-74.8)* 65.6 (62.9-68.4) 62.1 (59.5-64.7)
(20.3-21.4)* 26.1 (23.5-28.7) 280 (25.6-304)
(4.7-5.3) 83 (6.7-9.9) 99 (82-11.6)
(2.7-32) 7.2 (5.0-94) 75 (6.2-8.8)
(5.1-5.7) 77 (6.1-9.2) 79 (6.4-9.5)
(91.3-92.1) 85.2 (82.7-87.6) 84.6 (82.5-86.6)
(33.1-34.3)* 44.5 (41.7-47.2) 408 (38.3-434)
(41.6-43.0) 335 (31.1-35.8) 377 (35.3-40.2)
(23.4-24.6)* 22.1 (19.2-24.9) 214 (19.1-237)

+Body Mass Index categories were based on WHO classification cut-offs: underweight and normal weight (<24.99 kg/m?), overweight (25.0-29.99 kg/m?), obese
(>30.00 kg/m?); Fruit/Vegetable Consumption based on 2007 guidelines and dependent upon age and gender.

*Estimates between men and women with and without diabetes are significantly different, based on non-overlapping 95% confidence intervals (Cls).

§This estimate is considered to be of marginal quality because of the high sampling variability associated with it.

yet, less likely to have heart disease than men with diabetes,
a finding consistent in the literature [32,33]. Compelling
evidence supports the need to improve detection and man-
agement of heart disease, manage obesity and other cardio-
vascular risk factors, and to work to actively engage women
with diabetes in healthy lifestyle behavior.

Table 3 Diabetes-specific characteristics for men and women

Landmark studies have demonstrated that effective
management of diabetes reduces the burden and risk of
complications, and have shaped clinical practice guide-
lines (CPGs) internationally [34,35]. Such studies have
emphasized monitoring of glycated hemoglobin (A1C) in
the management of diabetes due to its strong correlation

Men Women
Mean (95% Cl) Mean (95% Cl)
Diabetes age when first diagnosed 503 (49.7-51.0) 503 (49.6-51.1)
Proportion (95% Cl) Proportion (95% Cl)

Diabetes type

Taking insulin 20.5 (183-22.7) 204 (185-224)
Not taking insulin 795 (77.3-81.7) 796 (77.6- 81.5)
Diabetes taking pills

Takes pills 739 (71.5-76.3) 704 (67.9-72.9)
Does not take pills 26.1 (23.8-285) 296 (27.1-32.1)
Diabetes age with insulin

< 1 month 9.9 (7.8-12.1) 8.7 (7.3-10.1)
1 month -< 1 year 29 (1.8-4.0)8 6.7 (2.5-4.8)
1 year or more 11.7 (10.1-13.2) 113 (9.8-12.8)
Never 755 (73.2-77.9) 76.3 (74.2-784)

§This estimate is considered to be of marginal quality because of the high sampling variability associated with it.
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Table 4 Lifestyle characteristics and behaviours for individuals living with and without diabetes by gender

Page 7 of 12

Individuals without diabetes

Individuals with diabetes

Men

Mean (95% ClI)

Women

Mean (95% ClI)

Men

Mean (95% ClI)

Women

Mean (95% ClI)

Requires assistance when preparing meals
Yes
No
Participation and activity limitation/
Sometimes or often
Never
Working status for the past week
Had a job, was present last week
Had a job, was absent last week
Did not have a job last week
Permanently unable to find work
Chooses to avoid foods because concerned about weight]|
Yes or sometimes
No
Chooses to avoid foods because concerned about heart disease||
Yes or sometimes
No
Chooses to avoid foods because concerned about fat content]|
Yes or sometimes
No
Chooses to avoid foods because concerned about cholesterol content||
Yes or sometimes
No
Chooses to avoid foods because concerned about caloric content]|
Yes or sometimes

No

(14-18) 25 (23-27)* 60 (40-79 92 (7.7-107)
984 (982-986) 975 (973-97.7)* 940 (92.1-96.0) 908 (89.3-92.3)
275 (269-282) 309 (303-31.5)* 502 (476-529) 583 (55.8-60.9)*
725 (719-73.1) 69.1 (685-69.7)% 498 (47.2-524) 417 (39.1-44.3)*
746 (740-753) 613 (606-620* 481 (451-51.1) 352 (32.1-384)*
46  (43-49) 63 (60-67)* 44 (33-55) 36 (25-46)§
188 (182-193) 30.1 (29.5-30.7)* 382 (350-414) 51.1 (48.0-54.2)*
20 (18-22) 23 (21-2.5) 94 (74-113) 101 (85-11.7)
437 (425-449) 598 (586-61.0)* 60.1 (558-64.5) 659 (61.4-703)
563 (55.1-57.5) 402 (39.0-414)* 399 (355-442) 342 (29.7-386)
383 (37.0-396) 473 (46.1-484)* 471 (424-518) 544 (50.0-588)
617 (604-63.0) 527 (51.6-53.9)* 529 (482-482) 456 (41.2-50.1)
625 (61.2-63.7) 767 (757-77.7)% 727 (683-770) 826 (79.0-86.1)*
375 (36.3-388) 233 (223-243)* 274 (230-317) 174 (139-21.0*
463 (45.0-476) 524 (51.2-53.5)* 654 (61.0-69.9) 665 (31.8-71.2)
537 (524-55.0) 477 (46.5-488)* 346 (30.1-39.0) 335 (28.9-382)
419 (405-432) 616 (60.5-62.8)* 581 (535-627) 709 (67.0-74.8)*
581 (56.8-59.5) 384 (37.2-39.5)* 419 (37.3-465) 29.1 (25.2-33.0)*

*Estimates between men and women with and without diabetes are significantly different, based on non-overlapping 95% confidence intervals (Cls).

§This estimate is considered to be of marginal quality because of the high sampling variability associated with it.

|[These variables were only asked of respondents residing in Prince Edward Island, Manitoba, Alberta, British Columbia, and the North West Territories.

AVariable was derived from questions asking if the respondent had difficulty hearing, seeing, communicating, walking, climbing stairs, bending, leaning, or if they
experience a long-term physical or mental condition or health problem that reduces the amount or the kind of activity.

with the relative risk of diabetes-related complications
[34,35]. Another valuable measure is self-monitoring of
blood glucose (SMBG) which is used to assess glycemic
control and determine a need for a change in therapy and
self-management [8]. Our findings show no differences in
number of AIC tests and in the frequency of SMBG for
men and women on insulin therapy. However, for those
not on insulin therapy, women reported monitoring less
frequently than men. The Canadian CPGs recommend
daily SMBG checks for those on insulin therapy, and indi-
vidualized recommendations for those on oral antihypergly-
cemic agents [8]. The use of SMBG is essential for an
individual living with diabetes to make effective day-to-day
self-management decisions, including those that enable the

prevention and management of hypoglycemia [36]. Given
SES is a known predictor of lack of adherence to recom-
mended frequency of SMBG [37], the reduced frequency in
SMBG seen in the women with diabetes in our study may
reflect their inability to cover the cost of SMBG, due to their
lower income compared to men. Whether the disparity iden-
tified in our study in SMBG frequency for women not on in-
sulin therapy translates to poor diabetes self-management, or
to increased health risk to women with diabetes, remains to
be seen and warrants further research.

The regular screening for and monitoring of diabetes
complications are also key aspects of diabetes care and in-
clude, among others, routine foot and eye exams [8]. Foot
complications account for 20% of all diabetes-related
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Table 5 Medical management of diabetes for men and women

Men Women

Mean (95% Cl) Mean (95% Cl)
# of A1C tests in past 12 months 3.1 (3.0-3.3) 33 (3.1-35)
# of times feet checked by HCP in past 12 months 3.1 (2.8-3.3) 40 (3.0-5.0)
# of times self-check blood glucose daily 2.1 (2.0-2.2) 22 (2.1-24)
# of times feet checked by self daily 1.1 (1.0-1.2) 12 (1.0-1.3)
Proportion (95% Cl) Proportion (95% ClI)
Tested for A1C Haemoglobin

Yes 85.1 (82.9-87.4) 84.0 (81.7-86.3)

No 14.9 (126-17.1) 16.0 (16.7-18.3)
Testing based on A1C Guidelines (2007)

Once a year or less 418 (39.1-44.6) 382 (35.6-40.8)

Twice a year or more 582 (55.4-61.0) 618 (59.2-64.4)
Testing based on A1C Guidelines (2008)

Twice a year or less 264 (24.0-287) 263 (24.0-28.5)
Three times a year or more 736 (71.3-76.0) 738 (71.5-76.0)
Feet checked by HCP

Feet were checked 53.1 (49.6-56.6) 51.0 (47.6-54.4)

Feet were not checked 469 (43.4-50.5) 490 (45.6-52.4)
Urine tested for protein by HCP

Was tested 74.5 (71.4-77.5) 74.7 (71.7-77.7)

Was not tested 255 (22.5-28.6) 253 (22.3-283)
Ever had an eye exam where pupils were dilated ?

Yes 753 (72.0-78.5) 77.0 (74.0-79.9)

No 24.7 (21.5-28.0) 230 (20.1-26.0)
The last time your pupils were dilated in an eye exam

< 1 month ago 138 (11.3-16.2) 145 (11.9-17.1)

1 month -< 1 year 553 (51.3-59.3) 573 (53.5-61.2)

1 year - <2 years 19.3 (15.9-22.7) 19.7 (16.4-23.0)

2 or more years ago 1.7 (8.9-14.5) 85 (6.5-104)
Self-check blood glucose level

Per day 51.1 (47.9-54.3) 529 (49.8-56.0)

Per week 280 (25.2-30.8) 259 (229-289)

Per month or per year 1.7 (9.2-14.1) 11.0 (8.8-13.3)

never 93 (7.2-11.3) 102 (82-12.3)
Self-check feet

Per day 339 (30.7-37.0) 36.0 (32.9-39.1

Per week 186 (16.0-21.1) 232 (20.1-26.3)

Per month or per year 150 (11.5-18.5) 133 (11.1-15.5)

never 326 (29.1-36.1) 275 (24.5-30.6)
Took cholesterol medications during the past month?

Yes 63.3 (59.8-66.7) 579 (54.7-61.1)

No 36.8 (33.3-40.2) 42.1 (38.9-454)

*Estimates between men and women with and without diabetes are significantly different, based on non-overlapping 95% confidence intervals (Cls).
These variables were not asked of respondents residing in Quebec, Manitoba, Saskatchewan, or Nunavut.
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Table 6 Odds ratio for variables of interest associated with gender for those living with diabetes

Unadjusted Adjustedt
n Odds ratio (95% Cl) Odds ratio (95% Cl)

Education 6933

Post-secondary 1.0 10

Less than high school 1.5 (1.2-1.9% 1.0 0.7-14)

High school 1.1 (0.9-1.3) 09 0.7-12)

Some post-secondary 1.1 (0.8-1.5) 09 0.6-1.3)
Income quintiles 6933

Fifth quintile (highest) 1.0 1.0

Fourth quintile 12 (0.9-1.5) 12 (09-1.6)

Third quintile 19 (14-2.5)% 16 (1.2-2.2)*

Second quintile 2.1 (1.6-2.7)* 17 (1.2-2.3)*

First quintile (lowest) 2.7 (2.0-3.7)* 18 (1.3-2.6)*
Marital status 6933

Married/common-law 1.0 1.0

Divorced, widowed, or separated 3.1 (26-3.7)* 35 (2.8-4.4)*

Never married 1.7 (1.3-2.2)* 14 (1.1-1.9)*
BMI category 6933

Normal/underweight 1.0 1.0

Overweight 0.8 (06-0.9)* 09 0.7-1.1)

Obese 1.0 (0.9-1.3) 1.1 (08-14)
Hypertensiont 4621

Does not have hypertension 10 1.0

Has hypertension 15 (1.2-1.7)* 20 (14-2.8)*
Heart diseaset 459

Does not have heart disease 1.0 1.0

Has heart disease 1.0 (0.8-1.1) 08 (06-1.0)*
Anxiety disorder 6929

Does not have an anxiety disorder 1.0 1.0

Has an anxiety disorder 25 (1.9-3.3)* 23 (1.7-3.2)*
Mood disorder 6916

Does not have a mood disorder 10

Has a mood disorder 2.7 (2.1-3.5)* 24 (1.8-3.1)*
Physical activity 6933

Moderately/sufficiently active 1.0 1.0

Inactive 15 (1.3-1.8)* 15 (1.2-1.8)*
Smoking status 6933

Current smoker 1.0 1.0

Former smoker 0.8 (06-1.0)* 08 (06-1.0)*

Never-smoked 25 (2.0-3.2)* 22 (1.6-3.0)*
Alcohol consumption 6933

More than 1 drink a week 1.0 1.0

1 drink a week or less 34 (2.7-4.2)* 34 (2.7-4.2)*

Non-drinker 50 (4.0-6.2)* 4.1 (3.2-5.4)*
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Table 6 Odds ratio for variables of interest associated with gender for those living with diabetes (Continued)

Recommended fruit and vegetable consumption 6933
Not meeting recommendations
Meeting recommendations
Activity limitation/\ 6901
No activity limitation
Activity limitation
Working status last week 5592
Had a job, was present last week
Had a job, was absent last week
Did not have a job last week
Permanently unable to find work
Food avoidance
Does not avoid foods
Avoids food with fat || 1161
1158

1755

Avoids foods with high calories ||

Avoids foods with cholesterol||
Concerned about food choice/avoidance

Not concerned
1762
1757

Concerned about weight ||

Concerned about HD ||

1.0 1.0
19 (1.8-2.0)* 23 (1.8-2.9)*
1.0 1.0
14 (1.2-1.6) 1.1 09-1.3)
10 10
1.1 (0.7-1.7) 1.1 0.6-1.8)
1.8 (1.5-2.2)* 1.8 (1.4-2.4)%
1.5 (1.1-2.0)* 1.1 (0.8-1.6)
1.0 1.0
18 (1.3-2.5)* 2.1 (14-3.00*
18 (1.3-2.3)* 22 (1.6-3.00*
1.1 (0.8-14) 1.1 (0.8-1.5)
1.0 1.0
1.3 (1.0-1.7) 13 09-1.9)
13 (1.0-1.7)* 1.6 (1.1-2.2)*

*OR is statistically significant when 95% confidence interval does not include 1.0; ordinal logistic regression, with survey expansion weights, modeled for the

effect of being female compared with male.

tCovariates were age, education, income, marital status, BMI, physical activity level, smoking status, alcohol consumption, recommended fruit and vegetable
consumption, and number of consultations with a medical doctor; $additional covariates for hypertension model included taking medications for high blood
pressure and additional covariates for heart disease model included hypertension and currently taking medications for high blood pressure.

|[These variables were only asked of respondents residing in Prince Edward Island, Manitoba, Alberta, British Columbia, and the North West Territories.

AVariable was derived from questions asking if the respondent had difficulty hearing, seeing, communicating, walking, climbing stairs, bending, leaning, or if they
experience a long-term physical or mental condition or health problem that reduces the amount or the kind of activity.

admissions in the North American [38], and most new
cases of legal blindness in people of working age are attrib-
uted to diabetic retinopathy [39]. Our findings showed no
sex differences in the frequency of foot and eye examina-
tions over a 12-month period. The fact that no significant
differences were found between the sexes in A1C monitor-
ing and routine screening for foot and eye complications is
encouraging and may be potentially attributable to Canada’s
universal, government-funded health care system.

One of the strongest predictors of all-cause mortality in
people with diabetes is low physical fitness, a stronger risk
factor for mortality than even smoking [40]. Over the last
four decades, a dramatic decline in the physical activity
level of Canadians has occurred [40]. The benefits of
maintaining a physically active lifestyle are well docu-
mented in the literature. A fairly recent technical review
concluded that moderate to high levels of physical activity
and cardiorespiratory fitness are related to reduced mor-
bidity and mortality in both Type 1 and Type 2 diabetes
and in both men and women [41]. Our findings show that
women were more likely to be physically inactive, and ex-
perienced participation restrictions and activity limitations

more often than men with diabetes. Engaging women in
activities of daily living is essential for successful self-
management of diabetes and as the literature shows, can
be achieved through regular physical activity and func-
tional activities [42]. Identifying and addressing barriers
that women face in maintaining an active lifestyle cannot
be underestimated.

Nutrition therapy is a cornerstone of diabetes manage-
ment. Clinical trials have shown nutrition therapy can re-
duce AIC from 0.25% to 2.9% [43], quite a substantive
reduction compared to the effect of diabetes oral diabetes
medications. In general, A1C will decrease by about 0.5 to
1.5% with monotherapy, and up to 2.0% with oral antihy-
perglycemic agents in type 2 diabetes [8]. Diet, in combin-
ation with other components of diabetes self-care, can
further improve clinical and metabolic outcomes [8]. A
lower fat intake significantly improves serum LDL levels
in individuals with diabetes [44]. As well, the consumption
of a diet rich in fruits and vegetables, among other health
benefits, also lowers LDL and is cardio-protective [45,46].
Our study suggests that women were more likely to have a
healthier food and nutrient profile than men with diabetes.
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Determining effective strategies to enable men to adopt
healthier diets will help to improve clinical outcomes and
potentially reduce morbidity and mortality.

Smoking is another lifestyle behavior that has detri-
mental effects on glucose and lipid metabolism in people
with diabetes, known to increase diabetes complications
and reduce life expectancy [47,48]. Our study found that
women were more likely to be non-smokers. Interest-
ingly, studies show that smokers with diabetes are less
likely to adopt nutrition recommendations and use dia-
betes resources [49]. Health professionals need to work
towards engaging people with diabetes, particularly men,
in smoking cessation interventions early in the process
of diabetes self-management education.

The prevalence of mental illnesses, particularly depression
and anxiety disorders, are higher in people with diabetes
than those without diabetes. We found that women with dia-
betes were more likely to have anxiety and mood disorders
compared to men with diabetes. Other studies have found
similar results. A meta-analysis investigating the association
between clinical depression and diabetes found that the pres-
ence of diabetes approximately doubles the odds of depres-
sion, with the odds being greater in women than in men
[50]. Generalized anxiety disorder also appears to be in-
creased in individuals with Type 1 and Type 2 diabetes found
in community studies (14% vs. 3%-4%, respectively) [51],
with women suffering from a greater degree of severity com-
pared to men (55.3% vs. 32.9%, P <.0001). The impact of
these disorders adversely affects self-care behaviours, gly-
cemic control, quality of life, and diabetes complications
[50-52]. The Canadian Clinical Practice Guidelines recom-
mend that individuals with diabetes be regularly screened for
subclinical psychological distress and psychiatric disorders
such as depressive and anxiety disorders and subsequently
referred to mental health professionals for treatment [8].
Our findings provide evidence to support the need to imple-
ment these recommendations into clinical practice with
heightened awareness of the higher odds that women face.

In summary, this study identifies sex differences in a rep-
resentative sample of the Canadian population living with
diabetes; nonetheless, it has some limitations. Data was
self-reported and subject to recall bias. Participation in the
study was voluntary. While a variety of questions relating
to the respondent’s general health and lifestyle were in-
cluded in the survey, there were relatively few questions
that specifically addressed diabetes self-care activities and
diabetes care services. The survey did not specify type of
diabetes and hence, does not allow insight into sex differ-
ences between those with type 1 and type 2 diabetes. Lastly,
the CCHS does not survey those living on aboriginal re-
serves or in institutions across Canada which may represent
segments of the population who may be at greater risk of
diabetes complications or have infrequent access to health
care services.
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Conclusion

This study revealed important sex differences in socioeco-
nomic, health, and lifestyle characteristics for Canadians
living with diabetes. Our findings support the need for fur-
ther research to identify the factors affecting the socioeco-
nomic status of women, their barriers to leading more
physically active lives, and to monitoring blood sugars.
Screening women for subclinical psychological distress
and psychiatric disorders such as mood and anxiety disor-
ders and referring those at risk to mental health profes-
sionals for intervention should be standard components
of clinical practice. Our study also highlights the need for
health care professionals to work with men with diabetes,
particularly with those who smoke to initiate smoking ces-
sation early in the process of diabetes self-management
education, and to assist them in adopting healthier diets.
Our findings support health policy change, and strategies
to enable more effective diabetes self-management for
both men and women. Finally, our findings underscore
the importance of further exploring and eliminating dis-
parities amongst the sexes in order to achieve optimal
health outcomes among Canadians with diabetes.
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