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Abstract
Objectives
This article examines sedentary behaviours (television
viewing, computer use and reading) in relation to obesity
among Canadian adults aged 20 to 64 years.
Methods
The analysis is based on 42,612 respondents from the
2007 Canadian Community Health Survey.  Cross-
tabulations were used to compare the prevalence of
obesity by time engaged in sedentary behaviours.
Multiple logistic regression models were used to
determine if associations between sedentary behaviours
and obesity were independent of the effects of socio-
demographic variables, leisure-time physical activity and
diet.
Results
Approximately one-quarter of men (25%) and women
(24%) who reported watching television 21 or more hours
per week were classified as obese. The prevalence of
obesity was substantially lower for those who averaged 5
or fewer hours of television per week (14% of men and
11% of women).  When examined in multivariate models
controlling for leisure-time physical activity and diet, the
associations between time spent watching television and
obesity persisted for both sexes.  Frequent computer
users (11 or more hours per week) of both sexes had
increased odds of obesity, compared with those who
used computers for 5 or fewer hours per week.  Time
spent reading was not related to obesity.
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Over the past 25 years, the prevalence of  obesity

  in Canada has increased substantially among

people of  all ages.1,2  Understanding the causes

of  this trend is critical for the establishment of  effective

population-level interventions.

Increases in energy intake and decreases in energy

expenditure are obvious candidates as contributors to the

rise in obesity.  However, empirical evidence establishing

either factor as instrumental in causing the increase in obesity

is equivocal.  Findings from survey data indicate that average

caloric consumption among Canadians has not risen since

the early 1970s, and in some population groups,

consumption has declined.3  Most survey data tracking

physical activity have been limited to leisure-time physical

activity, which has increased modestly since the mid-1980s.4,5

However, leisure-time physical activity is only one small

component of  total waking-time activity.  The

counterintuitive trends for energy intake and leisure-time

physical activity and those observed for obesity indicate the

importance of  identifying and examining other behavioural

correlates of  obesity.
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A relatively new area of  obesity research is the
study of  sedentary behaviours. It has been suggested
that sedentary behaviours should be examined as a
construct distinct from physical activity.6   To date,
the most widely studied sedentary behaviour in
relation to excess weight has been television viewing.
For children and adolescents, most research has
found a link between the number of  hours of
television viewing and being overweight or obese,7-22

but some studies have yielded inconsistent
results.23-25  A recent review of  the literature
concluded that although time spent watching
television has been consistently linked to overweight
among children and adolescents, the association is
weak and unlikely to be clinically relevant.26  This
conclusion however, has been refuted by other
researchers.17,27

Far less attention has focused on associations
between television viewing and obesity among
adults, and relationships with other sedentary
behaviours have rarely been examined.

This article examines associations between leisure-
time sedentary behaviours and obesity among a large
sample of  Canadian adults aged 20 to 64 years.  The
sedentary behaviours considered are television
viewing, computer use and reading.  For those
associations that emerged, a second goal was to
determine if  they were mediated by leisure-time
physical activity and nutrition (as measured by fruit
and vegetable consumption).

Methods
Data source
Data are from the 2007 Canadian Community
Health Survey (CCHS), a general health survey that
covers the household population aged 12 years or
older.  The CCHS excludes residents of  Indian
reserves, institutions and some remote areas; full-
time members of  the Canadian Forces; and all
residents (military and civilian) of  military bases.
Interviews were conducted from January through
December 2007; 62% of  the interviews were by
telephone, and the remaining 38%, in person.  The
overall response rate was 78%, yielding a sample of
65,946 respondents.  More information about the

CCHS is available in a published report28 and on
Statistics Canada’s Web site (www.statcan.ca).

This study was based on the population aged 20
to 64 years.  Since body mass index is not calculated
for pregnant women, they were excluded from the
study.  Approximately 2% of  records were dropped
because of non-response to the questions on
sedentary behaviours.  The final analysis file
consisted of 42,612 respondents: 19,811 men and
22,801 women.

Analytical techniques
Frequency estimates were produced to describe the
characteristics of  the study population based on data
weighted to represent the Canadian population aged
20 to 64 years in 2007.  Cross-tabulations were used
to show associations between sedentary behaviours
and obesity.

Logistic regression models were used to examine
sedentary behaviours in relation to three outcomes:
obesity, leisure-time physical activity, and fruit and
vegetable consumption.  These models controlled
for the effects of  potential confounding variables
(age, marital status, education, household income,
urban/rural residence, and immigrant status).  For
each of  the three outcomes, separate models were
fitted for men and women since some studies have
found that associations between sedentary
behaviours and these outcomes differ between the
sexes.22,29

In a final set of  logistic regression models (one
for each sex), obesity was examined in relation to
sedentary behaviours using leisure-time physical
activity and fruit and vegetable consumption as
control variables.  The purpose was to explore the
possibility that these variables act as mediators in
the association between sedentary behaviours and
obesity.  Evidence of  mediation would be indicated
by attenuated associations between sedentary
behaviours and obesity.

All analyses were based on weighted data.  To
account for the survey design effect of  the CCHS,
standard errors, coefficients of  variation and 95%
confidence intervals were estimated using the
bootstrap technique.30,31  Differences between
estimates were tested for statistical significance,
which was established at the level of  p < 0.05.
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Definitions
The 2007 CCHS asked Canadian adults about the
time they spent engaging in three sedentary behaviours.
They were asked to report the number of  hours in
a typical week over the past three months they spent
watching television (including videos), using a
computer (including playing computer games and
using the Internet), and reading.  Respondents were
instructed to report leisure-time hours only and
to exclude time spent on these activities at work
or school.  For each behaviour, respondents
reported their weekly hours in eight categories:
none, less than 1, 1 to 2, 3 to 5, 6 to 10, 11 to 14, 15
to 20, or more than 20.  For this analysis, these
response categories were collapsed to: 5 or fewer, 6
to 10, 11 to 14, 15 to 20, or 21 or more hours for
television viewing.  Because of  smaller sample
counts in the higher categories for computer use
and reading, the top category was defined as 11 or
more hours.

Body mass index (BMI) is a measure of  weight
adjusted for height, calculated by dividing weight in
kilograms by height in metres squared.  CCHS
respondents whose BMI was 30.0 kg/m2 or more
were classified as obese, based on Canadian
guidelines,32 which are in line with those of  the
World Health Organization.33  BMI was based on
CCHS respondents’ self-reported height and weight.

Daily fruit and vegetable consumption in the CCHS was
assessed with questions from the Behavioral Risk
Factor Surveillance System in the United States.34

Respondents were asked how frequently they
consumed fruit, fruit juice, green salad, potatoes
(excluding French fries and potato chips), carrots,
and other vegetables.  Based on responses to these
questions, respondents were classified as consuming
fruit and vegetables:  less than 3 times, 3 to less
than 5 times, or 5 or more times per day.

To measure leisure-time physical activity, respondents
were asked about the frequency and duration of  their
participation in a variety of  activities over the
previous three months.  Leisure-time physical
activity level was based on total energy expenditure
(EE) during leisure time.  EE was calculated from
the reported frequency and duration of  all of  a
respondent’s leisure-time physical activities and the

metabolic energy demand (MET value) of  each
activity, which was independently established.35

Time spent walking or bicycling to work/school was
included in the calculation.  The number of  times
respondents participated in each activity over the
past three months was multiplied by four to produce
an annual estimate, and average EE per day was
calculated as:

EE =  ∑(Ni*Di*METi / 365 days) where
Ni = number of  occasions of  activity i in a year,
Di = average duration in hours of  activity i, and
METi = a constant value for the metabolic energy
cost of  activity i.

The sum of  the average daily energy expenditure
of  all activities was used to classify respondents as:
• Active – Using 3 or more kilocalories per

kilogram of  body weight per day; for example,
walking an hour a day or jogging 20 minutes a
day.

• Moderately active – Using 1.5 to less than 3
kilocalories per kilogram of  body weight per day;
for example, walking 30 to 60 minutes a day, or
taking an hour-long exercise class three times a
week.

• Inactive – Using less than 1.5 kilocalories per
kilogram of  body weight per day; for example,
walking less than half  an hour each day.

Based on their highest level of  education,
respondents aged 25 to 64 years were grouped into
four categories:  postsecondary graduation, some
postsecondary, secondary graduation, and less than
secondary graduation.  The same categories were
used for those aged 20 to 24 years, but education
was based on the highest level of  education in the
household.

Household income groups were derived by calculating
the ratio between total household income from all
sources in the previous 12 months and Statistics
Canada’s low-income cutoff  (LICO) specific to the
number of  people in the household, the size of  the
community, and the survey year.  These adjusted
income ratios were grouped into quintiles (five
groups, each containing one-fifth of  Canadians).

Immigrants were defined as those who were born
outside of  Canada and were not Canadian citizens
by birth.  Immigrant respondents were categorized
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into three groups according to length of  residence
in Canada:  0 to 9 years, 10 to 19 years, and 20 or
more years.

To determine health-related activity limitations,
respondents were asked:  “Do you have any difficulty
hearing, seeing, communicating, walking, climbing
stairs, bending, learning or doing any similar
activities?”  As well, a series of  questions about
limitations in various settings was asked:  “Does a
long-term physical condition or mental condition
or health problem reduce the amount or the kind
of  activity you can do: at home, at work, or at school
or other activities (for example, transportation or
leisure)?”  The response categories were “often,”
sometimes” or “never.”  Respondents were classified
as having a health-related activity limitation if  they replied
“often” or “sometimes” to at least one item.

Results
Characteristics of study population
The total sample of  42,612 respondents (19,811 men
and 22,801 women) was weighted to represent 19.6
million Canadians (9.8 million men and 9.8 million
women) aged 20 to 64 years.  Of  the three sedentary
behaviours studied, television viewing was the most
popular. Approximately one-quarter of  both sexes
(27% of  men and 24% of  women) reported
watching television for 15 or more hours per week
(an average of  more than 2 hours per day), and 16%
of  men and 15% of  women reported 21 or more
hours per week (an average of  at least 3 hours per
day) (Table 1).  Frequent computer use (11 or more
hours per week) was reported by 18% of  men and
14% of  women.  Just 9% of  men reported reading
11 or more hours per week.  Reading was more
common among women, with 15% reporting 11 or
more hours per week.

Correlations among sedentary behaviours were
low.  Among men, correlations were 0.00 between
television viewing and computer use, 0.07 between
television viewing and reading, and 0.13 between
computer use and reading.  Among women, the
corresponding correlations were 0.08, 0.12, and 0.12.

The prevalence of  obesity, based on self-reported
height and weight, was 18% among men and 16%

among women.  Approximately half  of  men (47%)
and women (50%) were categorized as being inactive
in leisure-time.  Infrequent consumption of  fruit
and vegetables (less than three times per day) was
reported by 29% of  men and 18% of  women.

Associations with obesity
Television viewing was associated with obesity for
both sexes.  Among men, the prevalence of  obesity
rose from 14% of  those who averaged 5 or fewer
hours per week to 25% of  those averaging 21 or
more hours a week (Table 2).  Similar results
emerged for women, with the prevalence of  obesity
rising from 11% of  those reporting 5 or fewer hours
to 24% of  those reporting 21 or more hours per

Table 1
Prevalence of sedentary behaviours, obesity, physical activity
level, and fruit and vegetable consumption, by sex, household
population aged 20 to 64 years, Canada, 2007

Men Women
95% 95%

confidence confidence
% interval % interval

Television viewing
(hours per week)
5 or fewer 29.4 28.4 to 30.3 33.0 32.0 to 34.0
6 to 10 28.2 27.1 to 29.2 25.6 24.8 to 26.5
11 to 14 15.9 15.2 to 16.7 17.1 16.3 to 17.8
15 to 20 10.3 9.7 to 10.9 8.9 8.3 to 9.4
21 or more 16.2 15.4 to 17.0 15.4 14.8 to 16.1

Computer use
(hours per week)
5 or fewer 64.0 62.9 to 65.1 71.8 70.8 to 72.7
6 to 10 17.7 16.9 to 18.5 14.7 13.9 to 15.4
11 or more 18.3 17.5 to 19.1 13.6 12.9 to 14.3

Reading
(hours per week)
5 or fewer 71.1 70.1 to 72.0 62.2 61.3 to 63.2
6 to 10 19.7 18.8 to 20.5 22.7 21.8 to 23.5
11 or more 9.3 8.7 to 9.9 15.1 14.4 to 15.8

Obese (body mass
index ≥ ≥ ≥ ≥ ≥ 30 kg/m2) 18.4 17.6 to 19.2 15.9 15.2 to 16.6

Leisure-time physical
activity level†

Active (3 or more KKD) 27.7 26.7 to 28.6 23.2 22.4 to 24.1
Moderately active
(1.5 to 2.9 KKD) 25.7 24.8 to 26.7 26.4 25.5 to 27.3
Inactive (less than 1.5 KKD) 46.6 45.5 to 47.7 50.4 49.3 to 51.4

Daily fruit and vegetable
consumption
Less than 3 times 28.7 27.7 to 29.7 17.8 17.1 to 18.6
3 to less than 5 times 36.5 35.5 to 37.5 32.4 31.5 to 33.4
5 or more times 34.8 33.8 to 35.9 49.8 48.8 to 50.7                                                                                                                                                                                                                                                                
† includes time spent walking or bicycling to work/school
Note:  KKD is kilocalories per kilogram per day.
Source: 2007 Canadian Community Health Survey.



Sedentary behaviour and obesity

Health Reports, Vol. 19, No. 2, June 2008 Statistics Canada, Catalogue 82-003

23

week.  These associations persisted when examined
in multivariate models that controlled for the
potentially confounding effects of  age, marital
status, education, household income, urban/rural
residence, and immigrant status (Table 3).

In the bivariate analysis, leisure-time computer use
was not significantly associated with obesity among
men.  Among women, those using computers 11 or
more hours per week were slightly more likely to be
obese than were those who averaged 5 or fewer
hours per week (18% versus 15%).  However,
computer use is most common among younger
individuals,36 who are also less likely to be obese.
As a result, when examined in multivariate models
controlling for age and other socio-demographic
characteristics, stronger associations between
computer use and obesity emerged.  For both sexes,
those who used computers for at least 6 hours per
week had increased odds of  being obese (20%
higher odds for men and 30% higher odds for
women), compared with those who averaged 5 or
fewer hours.

Reading was not associated with obesity among
men.  Among women, those who reported reading
11 or more hours per week were slightly more likely
to be obese than were those who averaged 5 or fewer

hours (18% versus 15%).  But reading is more
common among older women, who are also more
likely to be obese.  Consequently, in the multivariate
model, the association between obesity and hours
spent reading did not persist among women.  Since
reading was not associated with obesity in the
multivariate analyses for either sex, it was not
retained in subsequent analyses.

Poor diet and low levels of  physical activity are
commonly thought to act as mediators in the
relationship between television viewing and obesity.
In this study, positive associations were observed
between hours devoted to television and to
computer use, and infrequent leisure-time physical
activity and low consumption of  fruit and vegetables
(Appendix Tables B and C).  Nonetheless,
associations between obesity and television viewing
remained significant in models that controlled for
these potentially mediating variables, and attenuation
of  the odds ratios was minimal (Table 4).  The
association between obesity and frequent computer
use also persisted for both sexes.

Table 2
Prevalence of obesity by sex and sedentary behaviours,
household population aged 20 to 64 years, Canada, 2007

Obese (body mass index ≥≥≥≥≥ 30 kg/m2)

Men Women
95% 95%

Sedentary behaviours confidence confidence
(hours per week) % interval % interval

Television viewing
5 or fewer† 13.7 12.3 to 15.0 11.3 10.3 to 12.4
6 to 10 17.3* 15.6 to 18.9 15.4* 14.0 to 16.8
11 to 14 18.7* 16.6 to 20.8 16.2* 14.5 to 18.0
15 to 20 23.5* 20.7 to 26.4 20.6* 18.0 to 23.2
21 or more 25.0* 23.1 to 27.0 23.6* 21.8 to 25.4

Computer use
5 or fewer† 18.4 17.4 to 19.3 15.3 14.5 to 16.1
6 to 10 19.6 17.3 to 21.9 16.9 14.9 to 18.8
11 or more 17.2 15.3 to 19.0 18.2* 16.0 to 20.4

Reading
5 or fewer† 18.3 17.3 to 19.2 15.2 14.2 to 16.1
6 to 10 18.5 16.6 to 20.4 16.3 14.7 to 17.8
11 or more 18.6 16.2 to 20.9 18.4* 16.7 to 20.1
† reference category
* significantly different from estimate for reference category (p < 0.05)
Source: 2007 Canadian Community Health Survey.

Table 3
Adjusted odds ratios relating sedentary behaviours to obesity,
by sex, household population aged 20 to 64 years, Canada,
2007

Obese (body mass index ≥≥≥≥≥ 30 kg/m2)

Men Women
Adjusted 95% Adjusted 95%

Sedentary behaviours odds confidence odds confidence
(hours per week) ratio interval ratio interval

Television viewing
5 or fewer† 1.0 … 1.0 …
6 to 10 1.2* 1.0 to 1.5 1.4* 1.2 to 1.6
11 to 14 1.3* 1.1 to 1.6 1.4* 1.1 to 1.6
15 to 20 1.8* 1.5 to 2.2 1.7* 1.4 to 2.1
21 or more 1.8* 1.6 to 2.2 1.8* 1.6 to 2.2

Computer use
5 or fewer† 1.0 … 1.0 …
6 to 10 1.2* 1.0 to 1.4 1.3* 1.1 to 1.5
11 or more 1.2* 1.0 to 1.4 1.3* 1.1 to 1.6

Reading
5 or fewer† 1.0 … 1.0 …
6 to 10 1.0 0.9 to 1.2 1.0 0.9 to 1.2
11 or more 1.0 0.9 to 1.2 1.1 0.9 to 1.3
† reference category
* significantly different from estimate for reference category (p < 0.05)
... not applicable
Notes: Adjusted for age group, marital status, education, household income,

population size of place of residence, and immigrant status. See
Appendix Table A for results of full model.

Source: 2007 Canadian Community Health Survey.
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Since television viewing and computer use may
vary over the course of  the year, the season in which
the CCHS interview was conducted was added as a
control variable, but the odds ratios relating
television viewing and computer use to obesity
remained virtually the same as those in Table 4 (data
not shown).

In a final set of  models, health-related activity
limitation was added as a control variable.  Again,
the odds ratios relating television viewing and
computer use to obesity were essentially the same
as those in Table 4 (data not shown).

Discussion
To our knowledge, this is the first study based on a
nationally representative data set to examine
associations between sedentary behaviours and
obesity among Canadian adults.  The findings
provide strong evidence of  a positive association
between time spent watching television and obesity
among both men and women.  When examined in
multivariate models, modest associations emerged
between computer use and obesity for both sexes,
but reading was not associated with obesity for either
sex.

Most studies examining sedentary behaviours in
relation to obesity have measured associations
between television viewing and overweight among
children and adolescents.  Reviews of  the literature
conclude that evidence from both cross-sectional
and prospective studies of  children and youth
support a positive association between hours of
television viewing and excess weight, but the effects
are generally small.26,37,38 Studies examining
associations between television viewing and obesity
among adults are relatively scarce and have usually
been based on small-scale surveys or specific
population sub-groups or occupations.  However,
the findings of  these studies9,39-50 are generally
consistent with those reported here.

The mechanisms most commonly proposed to
explain the link between television viewing and
obesity are reduced leisure-time physical activity and
increased energy intake.51  Television viewing is
hypothesized to supplant physical activity and/or
increase caloric intake through snacking in response
to the numerous cues in advertisements for energy-
dense foods of  poor nutritional content.52-54 This
study provides some support for both mechanisms.
Men and women who were frequent television
viewers were more likely to be inactive in their leisure
time.  Low consumption of  fruit and vegetables,
which is correlated with a diet high in fat,55 was also
associated with high levels of  television viewing.
However, when obesity was examined in models
controlling for these potentially mediating factors,
attenuations in associations between obesity and
television viewing were minimal.  Other studies of
adults have also found television viewing to be

Table 4
Adjusted odds ratios relating television viewing, computer
use, physical activity level, and fruit and vegetable
consumption to obesity, by sex, household population aged
20 to 64 years, Canada, 2007

Obese (body mass index ≥≥≥≥≥ 30 kg/m2)

Men Women
Adjusted 95% Adjusted 95%

odds confidence odds confidence
ratio interval ratio interval

Television viewing
(hours per week)
5 or fewer† 1.0 … 1.0 …
6 to 10 1.2* 1.0 to 1.5 1.4* 1.2 to 1.6
11 to 14 1.3* 1.1 to 1.6 1.3* 1.1 to 1.6
15 to 20 1.8* 1.4 to 2.1 1.6* 1.3 to 2.0
21 or more 1.8* 1.5 to 2.1 1.7* 1.4 to 2.0

Computer use
(hours per week)
5 or fewer† 1.0 … 1.0 …
6 to 10 1.2* 1.1 to 1.5 1.3* 1.1 to 1.5
11 or more 1.2* 1.0 to 1.4 1.4* 1.1 to 1.6

Leisure-time physical
activity level‡

Active
(3 or more KKD)† 1.0 … 1.0 …
Moderately active
(1.5 to 2.9 KKD) 1.2* 1.0 to 1.4 1.5* 1.2 to 1.7
Inactive
(Less than 1.5 KKD) 1.4* 1.2 to 1.7 2.3* 2.0 to 2.7

Daily fruit and vegetable
consumption
Less than 3 times 1.0 0.9 to 1.3 1.0 0.9 to 1.2
3 to less than 5 times 1.0 0.9 to 1.2 0.9 0.8 to 1.1
5 or more times† 1.0 … 1.0 …
† reference category
‡ includes time spent walking or bicycling to work/school
* significantly different from estimate for reference category (p < 0.05)
... not applicable
Notes: Adjusted for age group, marital status, education, household income,

population size of place of residence, immigrant status, and variables
in this table.  KKD is kilocalories per kilogram per day.

Source: 2007 Canadian Community Health Survey.
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What is already known on this subject?
Numerous studies have examined associations between
sedentary behaviours and obesity among children and
adolescents.  Results provide evidence of a positive
association between television viewing and excess weight,
but the effects have generally been small.
Studies of adults have been relatively rare and have usually
been based on small-scale surveys or specific population
sub-groups and occupations.

What does this study add?
Among Canadian men and women, the odds of being obese
increased as weekly hours of television viewing rose.
Furthermore, associations between time spent watching
television and obesity were independent of leisure-time
physical activity and diet.
When the effects of age and other potential confounding
variables were controlled, a modest association was
observed between frequent computer use and obesity
among men and women.
Reading was not associated with obesity for either sex.

associated with obesity, independent of  physical
activity and dietary intake.9,40,44,48

A third possible explanation of  the link between
television time and obesity is the low metabolic rate
associated with television viewing.51 The metabolic
energy demand (MET value) required for watching
television is 1.0, only slightly above the MET value
for sleeping (0.9).35  Household chores such as
vacuuming (3.5 METS), wall painting and papering
(3.0 METS) and putting away groceries (2.5 METS)
and sedentary behaviours such as playing the piano
(2.5 METS), sitting writing (1.8 METS), typing (1.8
METS), playing cards or board games (1.5 METS)
and sitting reading (1.3 METS) all have higher MET
values than television viewing.  This underscores
the importance of  accurately measuring physical
activity56 in all domains of  life (including both
structured and unstructured activities during leisure
and non-leisure time) to understand the potential
mediating role of  other activities in the association
between television viewing and obesity.

Limitations
The self-reported nature of  these data is an
important limitation of  this analysis.  Measures of
sedentary behaviours, obesity, leisure-time physical
activity, and fruit and vegetables consumption are
all based on self-reports, which are likely subject to
social desirability and recall biases.  In particular, it
is well established that the use of  self-reported
height and weight data results in lower estimates of
the prevalence of  obesity, compared with measured
data.57,58   The extent to which self-reported data
affected the associations between sedentary
behaviours and obesity in this study is unknown.
However, other studies of  associations between
television viewing and measured indicators of
obesity in adults have found similar results to those
reported here.29,39,44-46,49

Single-item measures for sedentary behaviours
lack content validity and likely yield only crude
estimates of  these behaviours.59  In fact, a
comparison with another data source suggests that
the estimates of frequent television viewing in this
study are low.36

The results of  this analysis might have been
different had it been possible to use better measures
of  dietary habits, such as total calories consumed
or percentage of  calories from fat.

The cross-sectional nature of  the CCHS precludes
inferences about the temporal ordering of  events
or causality.  It is possible that health-related activity
limitations that are often associated with obesity
result in obese individuals increasing their television
viewing.  Nonetheless, the inclusion of  activity
limitation as a control variable in the regression
analysis did not alter associations between television
viewing and obesity.  Furthermore, evidence from
prospective studies of  adults shows that television
viewing is associated with new cases of obesity and
weight gain,40,48,49 and a decrease in television viewing
is associated with weight loss.41  The test for the
mediating role of  physical activity and diet in this
analysis should be considered exploratory; a proper
assessment of  mediation would require longitudinal
data.
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Conclusion
Projections suggest that the steady gains in life
expectancy that were realized during the 20th century
will begin to diminish unless effective population-
level interventions to combat obesity are
implemented.60 Intervention studies specifically
targeted at reducing television viewing have yielded
encouraging results in reducing obesity levels among
children and adolescents.51,61  Furthermore, some
evidence indicates that recommendations aimed at
reducing sedentary behaviours may be more
effective than those targeted at promoting physical

activity.62  Studies have found that sedentary
behaviours, particularly television viewing, adopted
in childhood track into adulthood, and some even
suggest that sedentary behaviours track more
strongly than physical activity.18,23,63,64 In light of  the
evidence of  a positive association between adult
obesity and time spent watching television,
intervention programs aimed at reducing television
viewing among both children and adults may assist
in reducing the prevalence of  obesity among adults
in the future. 

1 . Tjepkema M. Adult obesity. Health Reports (Statistics Canada,
Catalogue 82-003) 2006; 17(3): 9-25.

2 . Shields M. Overweight and obesity among children and
youth. Health Reports (Statistics Canada, Catalogue 82-003)
2006; 17(3): 27-42.

3 . Garriguet D.  Canadians’ eating habits. Health Reports
(Statistics Canada, Catalogue 82-003) 2007; 18(2): 17-32.

4 . Craig CL, Russell SJ, Cameron C, et al.  Twenty-year trends
in physical activity among Canadian adults. Canadian Journal
of  Public Health 2004; 95(1): 59-63.

5 . Gilmour H. Physically active Canadians. Health Reports
(Statistics Canada, Catalogue 82-003) 2007; 18(3): 45-65.

6 . Spanier PA, Marshall SJ, Faulkner GE. Tackling the obesity
pandemic: a call for sedentary behaviour research. Canadian
Journal of  Public Health 2006; 97(3): 255-7.

7 . Dietz WH, Jr., Gortmaker SL. Do we fatten our children at
the television set? Obesity and television viewing in children
and adolescents. Pediatrics 1985; 75(5): 807-12.

8 . Andersen RE, Crespo CJ, Bartlett SJ, et al.  Relationship of
physical activity and television watching with body weight
and level of  fatness among children: results from the Third
National Health and Nutrition Examination Survey. JAMA
1998; 279(12): 938-42.

9 . Gortmaker SL, Dietz WH, Jr., Cheung LW. Inactivity, diet,
and the fattening of  America. Journal of  the American Dietetic
Association 1990; 90(9): 1247-55.

10. Gortmaker SL, Must A, Sobol AM, et al.  Television viewing
as a cause of  increasing obesity among children in the United
States, 1986-1990. Archives of  Pediatrics and Adolescent Medicine
1996; 150(4): 356-62.

11. Fleming-Moran M, Thiagarajah K. Behavioral interventions
and the role of  television in the growing epidemic of
adolescent obesity—data from the 2001 Youth Risk Behavior
Survey. Methods of  Information in Medicine 2005; 44(2): 303-9.

12. Utter J, Neumark-Sztainer D, Jeffery R, et al.  Couch potatoes
or french fries: are sedentary behaviors associated with body
mass index, physical activity, and dietary behaviors among
adolescents? Journal of  the American Dietetic Association 2003;
103(10): 1298-305.

13. Janssen I, Katzmarzyk PT, Boyce WF, et al.  Comparison of
overweight and obesity prevalence in school-aged youth from
34 countries and their relationships with physical activity
and dietary patterns. Obesity Reviews 2005; 6(2): 123-32.

14. Eisenmann JC, Bartee RT, Wang MQ. Physical activity, TV
viewing, and weight in U.S. youth: 1999 Youth Risk Behavior
Survey. Obesity Research 2002; 10(5): 379-85.

15. Gomez LF, Parra DC, Lobelo F, et al.  Television viewing
and its association with overweight in Colombian children:
results from the 2005 National Nutrition Survey: A cross-
sectional study. International Journal of  Behavioral Nutrition and
Physical Activity 2007; 4: 41.

16. te Velde SJ, De Bourdeaudhuij I, Thorsdottir I, et al.  Patterns
in sedentary and exercise behaviors and associations with
overweight in 9-14-year-old boys and girls—a cross-sectional
study. BMC Public Health 2007; 7: 16.

17. Hancox RJ, Poulton R. Watching television is associated with
childhood obesity: but is it clinically important? International
Journal of  Obesity 2006; 30(1): 171-5.

18. Hancox RJ, Milne BJ, Poulton R. Association between child
and adolescent television viewing and adult health: a
longitudinal birth cohort study. Lancet 2004; 364(9430):
257-62.

19. Berkey CS, Rockett HR, Field AE, et al.  Activity, dietary
intake, and weight changes in a longitudinal study of
preadolescent and adolescent boys and girls. Pediatrics 2000;
105(4): E56.

20. Davison KK, Marshall SJ, Birch LL. Cross-sectional and
longitudinal associations between TV viewing and girls’ body
mass index, overweight status, and percentage of  body fat.
Journal of  Paediatrics 2006; 149(1): 32-7.

21. Gable S, Chang Y, Krull JL. Television watching and
frequency of  family meals are predictive of  overweight onset
and persistence in a national sample of  school-aged children.
Journal of  the American Dietetic Association 2007; 107(1): 53-61.



Sedentary behaviour and obesity

Health Reports, Vol. 19, No. 2, June 2008 Statistics Canada, Catalogue 82-003

27

22. Boone JE, Gordon-Larsen P, Adair LS, et al.  Screen time
and physical activity during adolescence: longitudinal effects
on obesity in young adulthood. International Journal of
Behavioral Nutrition and Physical Activity 2007; 4: 26.

23. Hardy LL, Dobbins TA, Denney-Wilson EA, et al.
Descriptive epidemiology of  small screen recreation among
Australian adolescents. Journal of  Paediatrics and Child Health
2006; 42(11): 709-14.

24. Burke V, Beilin LJ, Durkin K, et al.  Television, computer
use, physical activity, diet and fatness in Australian
adolescents. International Journal of  Pediatric Obesity 2006; 1(4):
248-55.

25. Must A, Bandini LG, Tybor DJ, et al.  Activity, inactivity,
and screen time in relation to weight and fatness over
adolescence in girls. Obesity 2007; 15(7): 1774-81.

26. Marshall SJ, Biddle SJ, Gorely T, et al.  Relationships between
media use, body fatness and physical activity in children and
youth: a meta-analysis. International Journal of  Obesity and Related
Metabolic Disorders 2004; 28(10): 1238-46.

27. Lowry R, Wechsler H, Galuska DA, et al.  Television viewing
and its associations with overweight, sedentary lifestyle, and
insufficient consumption of  fruits and vegetables among
US high school students: differences by race, ethnicity, and
gender. The Journal of  School Health 2002; 72(10): 413-21.

28. Béland Y, Dale V, Dufour J, Hamel M. The Canadian
Community Health Survey: Building on the Success from
the Past. Proceedings of  the American Statistical Association Joint
Statistical Meetings 2005, Section on Survey Research Methods,
August 2005. Minneapolis: American Statistical Association,
2005.

29. Kronenberg F, Pereira MA, Schmitz MK, et al.  Influence
of  leisure time physical activity and television watching on
atherosclerosis risk factors in the NHLBI Family Heart Study.
Atherosclerosis 2000; 153(2): 433-43.

30. Rao JNK, Wu CFJ, Yue K. Some recent work on resampling
methods for complex surveys. Survey Methodology (Statistics
Canada, Catalogue 12-001) 1992; 18(2): 209-17.

31. Rust KF, Rao JNK. Variance estimation for complex surveys
using replication techniques. Statistical Methods in Medical
Research 1996; 5: 281-310.

32. Health Canada. Canadian Guidelines for Body Weight Classification
in Adults (Catalogue H49-179). Ottawa: Health Canada, 2003.

33. World Health Organization. Physical Status: The Use and
Interpretation of  Anthropometry, Report of  the WHO Expert
Committee (WHO Technical Report Series, No. 854)  Geneva:
World Health Organization, 1995.

34. Serdula M, Coates R, Byers T, et al.  Evaluation of  a brief
telephone questionnaire to estimate fruit and vegetable
consumption in diverse study populations. Epidemiology 1993;
4(5): 455-63.

35. Ainsworth BE. The Compendium of  Physical Activities Tracking
Guide.  Prevention Research Center, Norman J. Arnold
School of  Public Health, University of  South Carolina, 2002.
Available at: http://prevention.sph.sc.edu/tools/docs/
documents_compendium.pdf.  Accessed March 3, 2008.

36. Shields M, Tremblay MS. Screen time among Canadian adults:
A profile. Screen time among Canadian adults: A profile (Statistics
Canada, Catalogue 82-003) 2008; 19(2): 31-43.

37. Must A, Tybor DJ. Physical activity and sedentary behavior:
a review of  longitudinal studies of  weight and adiposity in
youth. International Journal of  Obesity 2005; 29 Suppl 2:
S84-S96.

38. Biddle SJ, Gorely T, Marshall SJ, et al.  Physical activity and
sedentary behaviours in youth: issues and controversies.
Journal of  the Royal Society of  Health 2004; 124(1): 29-33.

39. Sidney S, Sternfeld B, Haskell WL, et al.  Television viewing
and cardiovascular risk factors in young adults: the CARDIA
study. Annals of  Epidemiology 1996; 6(2): 154-9.

40. Ching PL, Willett WC, Rimm EB, et al.  Activity level and
risk of  overweight in male health professionals. American
Journal of  Public Health 1996; 86(1): 25-30.

41. Coakley EH, Rimm EB, Colditz G, et al.  Predictors of  weight
change in men: results from the Health Professionals Follow-
up Study. International Journal of  Obesity and Related Metabolic
Disorders 1998; 22(2): 89-96.

42. Giles-Corti B, Macintyre S, Clarkson JP, et al.  Environmental
and lifestyle factors associated with overweight and obesity
in Perth, Australia. American Journal of  Health Promotion 2003;
18(1): 93-102.

43. Liebman M, Pelican S, Moore SA, et al.  Dietary intake, eating
behavior, and physical activity-related determinants of  high
body mass index in rural communities in Wyoming, Montana,
and Idaho. International Journal of  Obesity and Related Metabolic
Disorders 2003; 27(6): 684-92.

44. Jakes RW, Day NE, Khaw KT, et al.  Television viewing and
low participation in vigorous recreation are independently
associated with obesity and markers of  cardiovascular disease
risk: EPIC-Norfolk population-based study. European Journal
of Clinical Nutrition 2003; 57(9): 1089-96.

45. Tucker LA, Bagwell M. Television viewing and obesity in
adult females. American Journal of  Public Health 1991; 81(7):
908-11.

46. Tucker LA, Friedman GM. Television viewing and obesity
in adult males. American Journal of  Public Health 1989; 79(4):
516-8.

47. Salmon J, Bauman A, Crawford D, et al.  The association
between television viewing and overweight among Australian
adults participating in varying levels of  leisure-time physical
activity. International Journal of  Obesity and Related Metabolic
Disorders 2000; 24(5): 600-6.

48. Hu FB, Li TY, Colditz GA, et al.  Television watching and
other sedentary behaviors in relation to risk of  obesity and
type 2 diabetes mellitus in women. JAMA 2003; 289(14):
1785-91.

49. Koh-Banerjee P, Chu NF, Spiegelman D, et al.  Prospective
study of  the association of  changes in dietary intake, physical
activity, alcohol consumption, and smoking with 9-y gain in
waist circumference among 16 587 US men. American Journal
of Clinical Nutrition 2003; 78(4): 719-27.

50. Vioque J, Torres A, Quiles J. Time spent watching television,
sleep duration and obesity in adults living in Valencia, Spain.
International Journal of  Obesity and Related Metabolic Disorders
2000; 24(12): 1683-8.

51. Robinson TN. Television viewing and childhood obesity.
Pediatric Clinics of  North America 2001; 48(4): 1017-25.



Sedentary behaviour and obesity

Health Reports, Vol. 19, No. 2, June 2008 Statistics Canada, Catalogue 82-003

28

52. Story M, Faulkner P. The prime time diet: a content analysis
of  eating behavior and food messages in television program
content and commercials. American Journal of  Public Health
1990; 80(6): 738-40.

53. Harrison K, Marske AL. Nutritional content of  foods
advertised during the television programs children watch
most. American Journal of  Public Health 2005; 95(9): 1568-74.

54. Powell LM, Szczypka G, Chaloupka FJ, et al.  Nutritional
content of  television food advertisements seen by children
and adolescents in the United States. Pediatrics 2007; 120(3):
576-83.

55. Subar AF, Ziegler RG, Patterson BH, et al.  US dietary
patterns associated with fat intake: the 1987 National Health
Interview Survey. American Journal of  Public Health 1994; 84(3):
359-66.

56. Esliger DW, Tremblay MS. Physical activity and inactivity
profiling: the next generation. Canadian Journal of  Public Health
2007; 98 Suppl 2: S195-S207.

57. Connor Gorber S, Tremblay M, Moher D, et al.  A
comparison of  direct vs. self-report measures for assessing
height, weight and body mass index: a systematic review.
Obesity Reviews 2007; 8(4): 307-26.

58. Shields M, Connor Gorber S, Tremblay MS. Estimates of
obesity based on self-report versus direct measures. Health
Reports (Statistics Canada, Catalogue 82-003) 2008; 19(2).

59. Bryant MJ, Lucove JC, Evenson KR, et al.  Measurement of
television viewing in children and adolescents: a systematic
review. Obesity Reviews 2007; 8(3): 197-209.

60. Olshansky SJ, Passaro DJ, Hershow RC, et al.  A potential
decline in life expectancy in the United States in the 21st
century. New England Journal of  Medicine 2005; 352(11):
1138-45.

61. Doak CM, Visscher TL, Renders CM, et al.  The prevention
of  overweight and obesity in children and adolescents: a
review of  interventions and programmes. Obesity Reviews
2006; 7(1): 111-36.

62. Hills AP, King NA, Armstrong TP. The contribution of
physical activity and sedentary behaviours to the growth and
development of  children and adolescents: implications for
overweight and obesity. Sports Medicine 2007; 37(6): 533-45.

63. Raitakari OT, Porkka KV, Taimela S, et al.  Effects of
persistent physical activity and inactivity on coronary risk
factors in children and young adults. The Cardiovascular Risk
in Young Finns Study. American Journal of  Epidemiology 1994;
140(3): 195-205.

64. Janz KF, Dawson JD, Mahoney LT. Tracking physical fitness
and physical activity from childhood to adolescence: the
muscatine study. Medicine and Science in Sports and Exercise 2000;
32(7): 1250-7.



Sedentary behaviour and obesity

Health Reports, Vol. 19, No. 2, June 2008 Statistics Canada, Catalogue 82-003

29

Table A
Adjusted odds ratios relating sedentary behaviours and selected socio-demographic characteristics to obesity, by sex, household
population aged 20 to 64 years, Canada, 2007

Obese (body mass index ≥≥≥≥≥ 30 kg/m2)
Men Women

Adjusted 95% Adjusted 95%
odds confidence odds confidence
 ratio interval ratio interval

Television viewing (hours per week)
5 or fewer† 1.0 … 1.0 …
6 to 10 1.2* 1.0 to 1.5 1.4* 1.2 to 1.6
11 to 14 1.3* 1.1 to 1.6 1.4* 1.1 to 1.6
15 to 20 1.8* 1.5 to 2.2 1.7* 1.4 to 2.1
21 or more 1.8* 1.6 to 2.2 1.8* 1.6 to 2.2

Computer use (hours per week)
5 or fewer† 1.0 … 1.0 …
6 to 10 1.2* 1.0 to 1.4 1.3* 1.1 to 1.5
11 or more 1.2* 1.0 to 1.4 1.3* 1.1 to 1.6

Reading (hours per week)
5 or fewer† 1.0 … 1.0 …
6 to 10 1.0 0.9 to 1.2 1.0 0.9 to 1.2
11 or more 1.0 0.9 to 1.2 1.1 0.9 to 1.3

Age group (years)
20 to 24 0.8 0.6 to 1.1 0.5* 0.4 to 0.6
25 to 34 0.9 0.8 to 1.1 0.7* 0.6 to 0.8
35 to 44 1.1 1.0 to 1.3 0.9 0.7 to 1.0
45 to 54† 1.0 … 1.0 …
55 to 64 1.1 0.9 to 1.3 1.0 0.9 to 1.2

Marital status
Married/Common-law† 1.0 … 1.0 …
Divorced/Separated/Widowed 0.8* 0.6 to 0.9 1.0 0.9 to 1.2
Never married 0.6* 0.5 to 0.7 1.0 0.8 to 1.1

Education
Less than secondary graduation 1.2 1.0 to 1.4 1.5* 1.2 to 1.7
Secondary graduation 1.1 0.9 to 1.3 1.1 1.0 to 1.3
Some postsecondary 1.1 0.9 to 1.4 1.2 1.0 to 1.5
Postsecondary graduation† 1.0 … 1.0 …

Household income quintile
1 (lowest) 1.0 0.8 to 1.3 1.2 1.0 to 1.5
2 1.0 0.8 to 1.2 1.0 0.8 to 1.2
3† 1.0 … 1.0 …
4 1.0 0.8 to 1.2 0.7* 0.6 to 0.9
5 (highest) 1.0 0.8 to 1.2 0.6* 0.5 to 0.8

Urban/Rural residence
Rural† 1.0 … 1.0 …
Urban: population less than 30,000 1.0 0.8 to 1.1 1.1 0.9 to 1.2
Urban: population 30,000 to 99,999 0.8* 0.7 to 1.0 0.9 0.7 to 1.0
Urban: population 100,000 to 499,999 1.0 0.9 to 1.2 0.8* 0.7 to 1.0
Urban: population 500,000 or more 0.7* 0.6 to 0.8 0.7* 0.6 to 0.8

Immigrant status
Immigrant: 0 to 9 years in Canada 0.5* 0.3 to 0.7 0.5* 0.3 to 0.7
Immigrant: 10 to 19 years in Canada 0.5* 0.3 to 0.7 0.4* 0.3 to 0.6
Immigrant: 20 or more years in Canada 0.6* 0.5 to 0.8 0.7* 0.6 to 0.9
Canadian-born† 1.0 … 1.0 …
† reference category
* significantly different from estimate for reference category (p < 0.05)
... not applicable
Source: 2007 Canadian Community Health Survey.
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Table B
Adjusted odds ratios relating television viewing and computer use to physical inactivity, by sex, household population aged 20 to
64 years, Canada, 2007

Physically inactive (less than 1.5 kilocalories per kilogram per day)
Men Women

Adjusted 95% Adjusted 95%
odds confidence odds confidence
 ratio interval ratio interval

Television viewing (hours per week)
5 or fewer† 1.0 … 1.0 …
6 to 10 1.1 1.0 to 1.2 1.2* 1.1 to 1.4
11 to 14 1.0 0.8 to 1.1 1.3* 1.1 to 1.5
15 to 20 1.4* 1.1 to 1.6 1.6* 1.4 to 1.9
21 or more 1.3* 1.1 to 1.5 1.9* 1.7 to 2.2

Computer use (hours per week)
5 or fewer† 1.0 … 1.0 …
6 to 10 1.0 0.8 to 1.1 0.9 0.8 to 1.1
11 or more 1.1* 1.0 to 1.3 1.1 0.9 to 1.2
† reference category
* significantly different from estimate for reference category (p < 0.05)
... not applicable
Note: Adjusted for age group, marital status, education, household income, population size of place of residence, and immigrant status.
Source: 2007 Canadian Community Health Survey.

Table C
Adjusted odds ratios relating television viewing and computer use to infrequent consumption of fruit and vegetables, by sex,
household population aged 20 to 64 years, Canada, 2007

Consume fruit and vegetables less than 3 times per day
Men Women

Adjusted 95% Adjusted 95%
odds confidence odds confidence
 ratio interval ratio interval

Television viewing (hours per week)
5 or fewer† 1.0 … 1.0 …
6 to 10 1.0 0.9 to 1.2 1.2* 1.0 to 1.4
11 to 14 1.2 1.0 to 1.3 1.3* 1.1 to 1.6
15 to 20 1.6* 1.3 to 1.9 1.3* 1.1 to 1.6
21 or more 1.7* 1.5 to 2.0 1.9* 1.7 to 2.3

Computer use (hours per week)
5 or fewer† 1.0 … 1.0 …
6 to 10 1.0 0.9 to 1.2 1.0 0.8 to 1.1
11 or more 1.3* 1.1 to 1.5 1.5* 1.3 to 1.7
† reference category
* significantly different from estimate for reference category (p < 0.05)
... not applicable
Note: Adjusted for age group, marital status, education, household income, population size of place of residence, and immigrant status.
Source: 2007 Canadian Community Health Survey.




