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mass index (BMI) had been calculated. The prevalence of comorbidities, health
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care resource utilization (physician visits, disability days, admissions to hospital
and medication use) were determined for obese people (BMI of 27 or greater) CMAJ 1999:160:1457-62
and nonobese people.

Results: The NPHS data revealed that 35.2% of men and 25.8% of women in
Canada were obese in 1994. Obese respondents were more likely than
nonobese respondents to suffer from stress (adjusted odds ratio [OR] 1.20, 95%
confidence interval [CI] 1.11-1.31), activity restrictions (adjusted OR 1.39, 95%
Cl 1.26-1.54) and a number of chronic comorbidities. Obese respondents were
also more likely to consult with physicians (adjusted OR 1.32, 95% ClI
1.22-1.43), be prescribed a number of medications and to require excess dis-
ability days (adjusted OR 1.22, 95% Cl 1.08-1.36).

Interpretation: Obesity represents a substantial burden on the health of Canadians
and on Canada’s health care resources.

This article has been peer reviewed.

50% of Canadians are obese'” and that the prevalence has grown substan-

tially between the mid-1980s and early 1990s.** Increases in the prevalence
of obesity have also been observed in other countries over the last 15 to 20 years.*"
In 1997 the Canadian Heart Health Surveys Research Group reported that 35% of
men and 27% of women in Canada are obese (body mass index [BMI] of 27 or
greater)."”

A number of comorbidities have been linked to obesity, the most common being
diabetes mellitus,"*" hypertension'® and cardiovascular disease.' Associations have
also been reported with certain types of cancer (colorectal and prostate in men, and
breast, cervical, endometrial, gallbladder and ovarian in women),""* osteoarthri-
tis'? and gallbladder disease.”" In the United States, obesity is now reported to be
second only to smoking as an attributable cause of death.” Studies have shown that
obesity and its comorbidities have been responsible for a substantial increase in
health care costs."**

We conducted this study to assess the impact of obesity in Canada. We did this
by examining the prevalence of obesity and associated comorbidities and the ut-
lization of health care resources using data from the 1994 National Population
Health Survey (NPHS).

O ver the past 30 years health surveys have shown that between 24% and
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Methods

We performed all of our analyses using data from the NPHS.»
The NPHS was administered in 1994 to 17 626 Canadians in in-
terviews conducted by telephone or in person. The BMI was cal-
culated only for subjects 20-64 years of age who were not preg-
nant, which reduced our study population to 12 318. For the
NPHS, data were collected on health care resource utilization,
comorbidities, and economic, social and demographic correlates
of health.

The target population of the NPHS included people in all
provinces who were not long-term residents of hospitals or long-
term care facilities and were not residing on First Nations reserves
or Canadian Armed Forces Bases, or in the Yukon and Northwest
Territories.

For our analysis obesity was defined as a BMI of 27 or greater,
a cutoff that is consistent with that used in previous Canadian sur-
veys.">* Other cutoffs have been used in the medical literature,
and controversy still exists regarding the appropriate BMI for
defining obesity. There are a number of commonly used measures
of obesity. Although abdominal obesity has been shown to be
most closely associated with health risk factors,” the BMI has
been shown to correlate with other measures of obesity such as
skinfold and body density measures.”

The prevalence of obesity was determined for Canada as a
whole, by region (Atlantic: Newfoundland, Prince Edward Island,
Nova Scotia and New Brunswick; central: Quebec, Ontario and
Manitoba; and western: Saskatchewan, Alberta and British Co-
lumbia) and by community size (rural v. urban). The prevalence
and associations with age, sex, smoking status (daily, occasional,
nonsmoker), level of physical activity (active, moderately active,
inactive), education level (none, elementary, some secondary,
some postsecondary, postsecondary) and household income level
(low, middle, high) and were also determined.

We explored the potential relation between obesity and sev-
eral comorbid and health-related conditions. These included
chronic conditions, level of stress, level of activity restriction and
health status index scores. In the NPHS each respondent’s health
status had been quantified using McMaster University’s Health
Utilities Index—Mark III (HUI-Mark III),”* which consists of the
8 health attributes: vision, hearing, speech, mobility, dexterity,
cognition, emotion and pain/discomfort. The HUI-Mark III is a
preference-based, interval-scaled instrument that assigns death
a utility score of 0.0 and perfect health a utility score of 1.0.
The NPHS respondents had been asked to rate their health as
excellent, very good, good, fair or poor. Major depression (mea-
sured using the Composite International Diagnostic Interview
[CIDI]”) had also been assessed in the obese and nonobese popu-
lations. For our analysis, respondents with a CIDI score of 5 or
greater and those who were taking an antidepressant were cate-
gorized as having major depression.

We compared health care resource utilization between obese
and nonobese respondents. Factors studied in the NPHS included
the number of annual general practitioner (GP), mental health
and total physician visits; the number of annual hospital admis-
sions; the number of disability days (days that respondents had to
stay in bed for most of the day or had to restrict activities for all or
most of the day because of illness or injury) during the 2 weeks
before the survey; and the use of common medications.

The number of GP visits made by each respondent was catego-
rized as high (greater than the population median of 2 visits per
year) or low (less than or equal to the population median). The to-
tal number of physician visits was determined by the NPHS for
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both GPs and specialists (excluding ophthalmologists). Again, this
number was categorized as high (greater than the population me-
dian of 2 visits per year) and low (less than or equal to the popula-
tion median). The median number of disability days was found to
be 0. Respondents were categorized as either requiring disability
days during the 2 weeks before the survey (disability days > 0) or
not requiring disability days during this period (disability days = 0).

Student’s #-test was used for all comparisons of 2 independent,
interval and normally distributed samples. The Mann-Whitney U
test was used to compare 2 sample independent nonparametric
ordinal data. Adjusted odds ratios (ORs) expressing the relation
between obesity and various comorbidities and between obesity
and medication use were derived using the comorbidity or drug as
the dependent variable and age, sex, smoking status, level of phys-
ical activity, education level and household income level as covari-
ates. The last 4 covariates were used only in the regression analy-
sis if they were found to be significant (p < 0.05). Marital status
and level of support (measured using 4-point scale, with 0 repre-
senting no perceived support and 4 greatest level of perceived
support) were included only in the regression analysis between
obesity and depression because these 2 factors are strong predic-

Table 1: Prevalence of obesity and mean body mass index (BMI) in
Canada in 1994, by selected characteristics*

Prevalence of

No. of obesityt Mean BMI
Characteristic people  (and 95% Cl), % (and 95% Cl)
Age, yr
20-34 4545  23.2 (20.8-25.6) 24.3 (24.5-24.9)
35-54 5997 33.3 (30.9-35.7) 25.6 (25.5-25.7)
55-64 1776  40.1 (37.9-42.3) 26.3 (26.1-26.5)
Sex
Male 6245 35.2 (34.0-36.3) 25.9 (25.8-26.0)
Female 6073  25.8 (24.7-26.9) 24.6 (24.5-24.7)
Region
Atlantic 998  38.1 (35.0-41.1) 26.0 (25.8-26.3)
Central 7814  29.3 (28.3-30.3) 25.2 (25.1-25.2)
Western 3506  31.1 (29.6-32.7) 25.2 (25.1-25.3)
Smoking status
Daily 3550 29.0 (27.5-30.5) 24.9 (24.8-25.1)
Occasional 625  29.8 (26.2-33.4) 25.1 (24.8-25.4)
Nonsmoker 8144  31.3 (30.3-32.3) 25.4 (25.3-25.5)
Level of physical
activity
Active 2010 26.1 (24.2-28.0) 24.9 (24.7-25.0)
Moderately active 2659 303 (28.6-32.1)  25.2 (25.1-25.4)
Inactive 7183  32.3 (31.2-33.4) 25.4 (25.3-25.5)
Education level
None 606  42.8 (38.9-46.8) 26.6 (26.2-26.9)
Elementary 1905 37.2 (35.0-39.3) 25.9 (25.7-26.0)
Some secondary 2042  32.7 (30.7-34.8) 25.3 (25.1-25.5)
Some postsecondary 5 722 29.0 (27.9-30.2) 25.1 (25.0-25.2)
Postsecondary 2033 22.7 (20.9-24.5) 24.6 (24.5-24.8)
Household income
level
Low 1907 30.3 (26.8-33.8) 25.2 (25.0-25.4)
Middle 7830 31.1(28.5-33.7) 25.3 (25.2-25.4)
High 2130 29.7 (28.1-31.3) 25.2 (25.0-25.3)
All 12318  30.6 (29.7-31.4) 25.3 (25.2-25.4)

Note: Cl = confidence interval.
*All estimates were weighted to account for the sampling strategy used in the National Popula-

tion Health Survey.

tDefined as BMI of 27 or greater.



tors of depression. Variables were modelled as continuous (age,
smoking status, level of physical activity and education level) or as
indicator variables (sex and income level) after assessing and con-
firming the appropriateness of such modelling. To explore the
possibility of a changing relation between the comorbidities and
obesity with age, an age-obesity interaction variable was tested in
the regression model. The level of significance was set at 0.05
a priori for all tests.

Because the NPHS was based on a stratified, multiple-stage
selection design with unequal probabilities of selecting respon-
dents, we rescaled all sample weights to allow for statistical
analysis. We did this by using an analysis weight equal to the
original weight and dividing it by the mean of the original
weights for the sampled units (respondents) contributing to the
estimate in question.”

Results

All analyses were based on data from the 12 318 respon-
dents for whom a BMI measure was calculated (50.7% men,
49.3% women). Men were found to have a significantly
higher mean BMI than women: 25.9 (95% confidence in-
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disease, hypertension, diabetes mellitus, effects of a stroke,
asthma, arthritis or rheumatism, back problems, emphy-
sema or bronchitis, epilepsy, gastrointestinal ulcers and uri-
nary incontinence. A statistical test of significance showed
no change in the positive association between obesity and
other comorbidities at different ages on this sample size.

Compared with the nonobese respondents, obese
respondents were more likely to have a stress score above
the median value (3 on a scale of 0-16, with higher values
indicating higher stress) (adjusted OR 1.20, 95% CI
1.11-1.31), to report that they were limited in the amount
of activities they could do at home, school, work or else-
where because of a chronic physical or mental condition or
health problem (adjusted OR 1.39, 95% CI 1.26-1.54), and
to report feeling mild to severe pain (p < 0.001).

Health status index scores were found to be significantly
lower among the obese subjects than among the nonobese
subjects (p < 0.001). Obese respondents were marginally
more likely than nonobese respondents to have a score be-
low the Canadian mean of 0.947 (adjusted OR 1.17, 95%
CI 1.07-1.27). Both obese men and women rated their

terval [CI] 25.8-26.0) v. 24.6 (95% CI
24.5-24.7) (p < 0.001). Overall, 35.2%
of the men and 25.8% of the women
were found to be obese (Table 1). The
Atlantic region had the highest preva-
lence of obesity. Logistic regression
analysis controlling for age, sex, level of
physical activity and education level
showed that Canadians in urban loca-
tions were less likely than those in rural
areas to be obese (OR 0.77, 95% CI
0.68-0.87).

The odds of being obese signifi-
cantly increased with increasing age
(OR for a 5-year increase in age 1.51,
95% CI 1.43-1.60) and with decreas-
ing level of physical activity (OR for
active v. moderately active v. inactive
1.14, 95% CI 1.06-1.23). Nonsmokers
were more likely to be obese (OR 1.08,
95% CI 1.01-1.15) than occasional or
regular smokers; people with a higher
education level (OR for no school v.
elementary school v. some secondary v.
some postsecondary v. postsecondary
0.83, 95% CI 0.78-0.87) and women
(OR 0.80, 95% CI 0.77-0.83) were
both associated with a decreased likeli-
hood of obesity. Overall, obesity was
not associated with household income
level.

Fig. 1 displays the adjusted odds ra-
tios associated with comorbid condi-
tions in obese people versus nonobese
people. The obese respondents were
significantly more likely to have heart
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Fig. 1: Adjusted odds ratios (and 95% confidence intervals) of chronic comorbidi-
ties among obese people (body mass index = 27) versus nonobese people in the
1994 National Population Health Survey, after controlling for age and sex. Smoking
status, level of physical activity, education level and household income level were
also controlled for if significant (p < 0.05).
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health less favourably than their nonobese counterparts (p <
0.001) (Fig. 2).

There was no difference in the rate of depression be-
tween the obese and nonobese groups after controlling for
age, sex, marital status, level of support, household income
and smoking status® (adjusted OR 1.13,95% CI 0.97-1.32).

A significantly higher rate of GP visits was observed in
the obese group than in the nonobese group (adjusted OR
for more than 2 GP visits per year 1.40, 95% CI
1.29-1.52). Redefining high GP utilization as more than 3
visits per year yielded similar results (adjusted OR 1.55,
95% CI 1.41-1.69). The obese respondents were found to
consult mental health professionals more often than the
nonobese respondents (adjusted OR 1.32, 95% CI
1.15-1.52). Overall, the obese respondents reported seek-
ing medical care more often than the nonobese subjects
(adjusted OR for more than 2 physician visits per year 1.32,
95% CI 1.22-1.43); redefining high physician utilization as
more than 3 visits per year did not change the result (ad-
justed OR 1.49, 95% CI 1.37-1.62).

Although the obese respondents consulted physicians
more often than the nonobese respondents, they had a
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Fig. 2: Self-rated health of obese and nonobese men and
women.
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lower rate of hospital admission (adjusted OR 0.83, 95%
CI 0.72-0.96). Obese individuals were more likely to re-
quire at least one disability day during the 2 weeks before
the survey (adjusted OR 1.22,95% CI 1.08-1.36).

As for medication use, the obese respondents were more
likely than the nonobese respondents to be taking heart
medication (unspecified), antihypertensive medication (un-
specified), diuretics, oral diabetes medication, antidepres-
sants, diet pills, antibiotics, stomach remedies (unspecified),
pain relievers (for arthritis and back pain) and “other” med-
ications (Fig. 3).

Interpretation

The findings in this population were consistent with
those from previous Canadian surveys.”*' The associations
we observed between obesity and heart disease, hyperten-
sion, diabetes, effects of stroke, asthma, arthritis and
rheumatism, back problems, chronic bronchitis and em-
physema, and urinary incontinence have been described
previously.'*'%**** The association between epilepsy and
obesity has also been reported but is regarded as a reverse
causation. Evidence points to the use of valproic acid for
seizure control as the catalyst for weight gain in people
with epilepsy.** Cancer was not found to be associated
with obesity in our analysis. Because cancer was not sub-
classified, it is possible that any association was diluted by
inclusion of cancers not associated with obesity.

That the obese respondents had lower health status in-
dex scores and rated themselves as being in poorer health
than the nonobese respondents is concordant with findings
from a survey in Sweden.”

Evidence in the literature is currently conflicting as to
whether depression and obesity are associated.®* Our
study did not demonstrate this association in Canada.
However, obese respondents were found to use antidepres-
sants and to visit mental health professionals more often
than nonobese respondents. This contradiction may reflect
limitations in the properties of the instrument used in the
NPHS to measure depression.” Future research on this
contentious issue may help in improving the quality of life
of obese people.

Our finding that the obese respondents visited health
care practitioners (GPs, mental health professionals and
specialists) more often than the nonobese respondents is
consistent with results from a previous study.* However,
the obese respondents had fewer hospital admissions than
the nonobese group in the year before the survey. Although
the community-based nature of the NPHS could have in-
troduced some bias into the accurate assessment of hospital
admission rates, the survey indicates that the costs of obe-
sity and associated comorbidities in primary care are sub-
stantial.

The drugs found to be most often associated with obe-
sity in the NPHS were heart medications, diuretics, oral di-
abetes medications, antidepressants, diet pills, pain reliev-
ers, antibiotics and stomach remedies. The use of some of



these medications might be reduced if the underlying prob-
lem of obesity were managed effectively.

There are some limitations in the information derived
from the NPHS, given its cross-sectional nature. First, al-
though a causal link cannot be conclusively established be-
tween the observed comorbidities and obesity in a study of
this nature, the validity of this analysis is strengthened by
its consistency with previously published surveys. Second,
the dependence on patient recall in the NPHS may have
resulted in some cases of misclassification. However, the
overall effect of this is likely to result in a conservative esti-
mate of the associations observed.

The use of odds ratios as a measure of risk is sometimes
criticized. Although odds ratios may overstate the degree of
risk arising from a calculation of the relative risk, they
rarely lead to qualitatively differing judgements, and the
size of any discrepancy will be low at the levels of risk ob-
served in this analysis.”

Conclusion

Our analysis demonstrates a significant impact of obesity
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in the Canadian population. Obesity represents a substan-
tial burden on the health of Canadians and on health care
resources. The burden is likely to grow unless the current
obesity epidemic is addressed.

Competing interests: Mr. Trakas and Dr. Shear received an ed-
ucational grant from Hoffmann-La Roche Limited for the pur-
poses of this study. Dr. Lawrence is currently an employee of
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CALL FOR PAPERS

CMA]J’s Osler issue

What’s your
sign?

On July 12, we will cele-
brate the 150th anniversary
of the birth of William
Osler. CMAJs contribution
to the festivities will be a

Can you guess which of
these men is Osler?

We invite you to send
us your brief descrip-
tions (250 to 300

special Osler issue, to be
published in October. " :
Original articles on Osler’s
life and works received by

June 30 will have a greater

chance of acceptance. For

details see the editorial in -
the February 9 issue (CMAJ \V'

T4

words) of physical
= signs that have been
named after Osler or

W _ whose discovery is
¢ R

attributed to him.
~ ' e

Documentation of
the original attribu-
tion to Osler and a
high-quality photo-

1999;160:346) or read it
online (www.cma.ca/cmaj/
vol-160/issue-3/0346.htm).

‘proydayg yuerg Oruomd [IHON
S I9[SQ ST 19Y)0 YT, 1By [[e) Y} SULIEIM SUO Y], :19MSUY

graph or illustration
should be provided.
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