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ABSTRACT
Introduction: Prevalence rates of overweight and obesity in Canada have risen rapidly in the past 20 years. Concurrent with the
obesity epidemic, sleep time and physical activity levels have decreased among youth. Aboriginal youth experience
disproportionately high obesity prevalence but there is inadequate knowledge of contributing factors. This research aimed to
examine sleep and screen time behavior and their relationship to Body Mass Index (BMI) in on-reserve First Nations youth from
Ontario, Canada.
Methods: This was an observational population-based study of cross-sectional design. Self-reported physical activity, screen time,
and lifestyle information was collected from 348 youth aged 10-18 years residing in five northern, remote First Nations
communities and one southern First Nations community in Ontario, Canada, from October 2004 to June 2010. Data were collected
in the school setting using the Waterloo Web-based Eating Behaviour Questionnaire. Based on self-reported height and weight,
youth were classified normal (including underweight), overweight and obese according to BMI. Descriptive cross-tabulations and
Pearson’s χ² tests were used to compare screen time, sleep habits, and physical activity across BMI categories.
Results: Participants demonstrated low levels of after-school physical activity, and screen time in excess of national guidelines.
Overall, 75.5% reported being active in the evening three or less times per week. Approximately one-quarter of the surveyed youth
watched more than 2 hours of television daily and 33.9% spent more than 2 hours on the internet or playing video games. For boys,
time using the internet/video games (p=0.022) was positively associated with BMI category, with a greater than expected
proportion of obese boys spending more than 2 hours using the internet or video games daily (56.7%). Also for boys, time spent
outside after school (p=0.033) was negatively associated with BMI category, with a lesser than expected proportion spending 'most
of the time' outside (presumably being active) after school. These relationships were not observed in girls. Adjusted standardized
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residuals suggest a greater than expected proportion of obese individuals had a television in their bedroom (66.7%) as compared
with the rest of the population.
Conclusions: The current study adds to the limited information about contributors to overweight and obesity in First Nations
youth living on-reserve in Canada. Concerns about inadequate sleep, excess screen time, and inadequate physical activity mirror
those of the general population. Further investigation is warranted to improve the understanding of how various lifestyle behaviors
influence overweight, obesity, and the development of chronic disease among First Nations youth. Initiatives to reduce screen time,
increase physical activity, and encourage adequate sleep among on-reserve First Nations youth are recommended.
Key words: adolescent, Canada, Indigenous populations, internet, obesity, physical activity, sleep, television.

Introduction
The prevalence of overweight and obesity in Canada has
increased drastically in the past 20 years1. According to
current data, 44% of off-reserve Canadian Aboriginal youth
aged 12 to 17 years are overweight and 20% are obese, and
this is far higher than the national average2. A decline in
traditional lifestyles contributes to the problem as it is
characterized by reduced levels of physical activity and an
increased reliance on market foods3,4. However, these
changes do not fully explain the recent rise in rates of
overweight and obesity.
Concurrent with the obesity epidemic, a reduction in sleep
duration among adults and youth has been observed58
. Throughout adolescence, sleep needs remain relatively
constant at approximately 9 hours per night9. Several reviews
confirm an inverse linear relationship between sleep duration
and risk of overweight and obesity in youth10-14. This
relationship may be stronger among boys than girls11,13, and
tends to weaken with age13,15,16. Inadequate sleep has been
linked to obesity via disruption in energy balance; including
changes in appetite hormones leading to energy dense food
choices, insulin resistance, decreased energy expenditure due
to sleepiness, and increased waking hours available for
eating8,17,18.
Longitudinal studies have shown a reduction in physical
activity levels among youth in favor of sedentary pass-times,
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for example television, computer/video games, and internet
use (screen time, collectively)19. Between 1988 and 2004,
time spent watching television among Canadian youth
remained relatively constant (9 hours weekly), while in 2004
an increase in video gaming and computer use (less common
in 1988) accounted for an average of 20 hours of total weekly
screen time2. Canadian Aboriginal youth are more likely to be
‘high’ television watchers than non-Aboriginal youth; almost
half watch at least 15 hours per week20. Screen time is also
significantly higher among youth with a television in their
bedroom21-23. This is of concern as the positive association
between screen time and obesity is well documented24.
Proposed mechanisms include displacement of physical
activity25,26; increased energy intake (snacking, influence of
food advertisements)27-29; and reduced resting metabolic rate
related to physical inactivity30. In view of recent trends in
obesity and sedentary activity, current Canadian guidelines
recommend limiting screen time to no more than 2 hours per
day31.
Shortened sleep and increased screen time may coexist, for
example television viewing habits have been shown to
influence sleep patterns32,33. Youth who spend more time
watching television tend to have shorter sleep durations33,34,
as do those who have a television in their bedroom35. There is
little research on the contribution of sleep habits and
television viewing to the prevalence of overweight and
obesity in on-reserve Aboriginal youth in Canada. This study
examined the relationships between sleep, screen time habits
and body mass index (BMI) in a convenience sample of onA licence to publish this material has been given to James Cook University,
2

reserve First Nation (FN) youth in northern and southern
Ontario, Canada.

Methods
Study design and population sampling
This was an observational population-based study of crosssectional design. Self-reported dietary and lifestyle
information were collected from convenience samples of
youth aged ten to 18 years between at various time points
between October 2004 and June 2010 in the school setting,
using the Waterloo Web-based Eating Behavior
Questionnaire (WEB-Q)36. This study included five northern,
remote (distant from major urban centers), isolated (not
readily accessible by land) FN communities (reserves) of the
western James Bay and Hudson Bay region (Moose Factory,
Fort Albany, Kashechewan, Attawapiskat, and Peawanuck
FNs) and one southern non-remote FN community (Christian
Island) in Ontario, Canada. The northern communities are
accessible only by plane year-round and by ice road in winter
months. Participation was voluntary and the sample included
all students in grades 6 to 10 attending local community
schools who were present at the time of data collection; no
students were excluded for any reason. Youth in the
communities are generally of FN heritage. Data collection
times were planned to coincide with those when most
students would be in school and often took place over at least
2 days in an attempt to increase participation (students absent
on one day could complete the survey on a subsequent day).
Further, because travel to the remote communities is time
and resource intensive, data collection was scheduled to
coincide with planned trips to the communities for a variety
of projects that corresponded with the research team’s
evolving relationship with communities in the region. Thus,
data collection spanned a long time period.
Culturally appropriate passive parental consent procedures
were used. Participants’ active consent was obtained
following an introductory screen of the WEB-Q.
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Survey methodology
The WEB-Q, developed by Hanning et al at the University of
Waterloo, is a web-based tool used to collect self-reported schoolday dietary information using a 24 hour recall36. In this study, the
WEB-Q was also used to question participants on physical activity,
leisure time activities, and various health perception and behavior
questions. The WEB-Q has been validated in multi-ethnic grades 6
to 8 students in Ontario, and more recently in the FN community
of Fort Albany, Ontario36.

Sleep habits
Questions regarding weekday sleep habits were included
within the WEB-Q. Participants were asked 'What time do
you usually go to bed on a school night?', with the following
possible responses: (a) before 9 pm, (b) between 9 and 10
pm, (c) between 10 and 11 pm, (d) between 11 pm and 12
am, (e) between 12 and 1 am, and (f) after 1 am. Response
categories were collapsed to 'before 10 pm', 'between 10 pm
and 12 am', and 'after 12 am' to ensure adequate cell size
counts for contingency analyses. Usual sleep duration was
assessed with the question: 'How many hours of sleep do you
usually get on a school night?', with the following possible
responses: (a) more than 9 hours, (b) 7 to 8 hours, (c) 5 to
6 hours, (d) 3 to 4 hours, (e) less than 3 hours. Based on the
established sleep needs of youth (9 hours per night)9,
response categories were collapsed into 'greater than or equal
to 9 hours', '4 to 8 hours', and 'less than 4 hours' to
differentiate between adequate, somewhat inadequate and
severely inadequate sleep.

Screen time
Questions regarding screen time were included within the WEBQ. Participants were asked whether they had access to a computer
and the internet at home, and whether they had a television in
their bedroom ('yes' or 'no' responses). After-school screen time
was assessed using the questions 'How many hours of television do
you watch after school?' and 'How many hours do you spend using
the internet or playing video games after school?', with the
following possible answers: (a) 1 hour or less, (b) 1 to 2 hours,
A licence to publish this material has been given to James Cook University,
3

(c) 3 to 4 hours, (d) 5 to 6 hours, (e) 7 hours or more. Given the
nature of the response categories, television and internet time
could not be combined to determine total screen time. Responses
refer specifically to leisure screen time, and not to productive
screen time (eg for homework purposes), and are therefore likely
an underestimate of total time spent on screen-based activities.
However, the focus of the current study was leisure screen time as
this is the activity that is most concerning. Productive screen time
and sedentary activity (eg homework, reading) does not appear to
be related to overweight and obesity37-39. Current Canadian
Sedentary Activity Guidelines recommending limiting screen time
to 2 hours or less per day31; responses were therefore categorized
into 'less than or equal to 2 hours' and 'more than 2 hours'.
Participants were questioned about after-school physical
activity using the question 'In the past week, how much of the
time after school did you spend outside?', with the following
possible responses: (a) almost none of the time, (b) some of
the time, (c) most of the time, (d) all of the time. It was
presumed that time outside would be spent being at least
moderately active. They were also asked how many times in
the past week they were physically active in the evening, with
the possible responses: (a) none, (b) one time, (c) 2 to 3
times, (d) 4 to 5 times, (e) 6 to 7 times. These response
categories were collapsed into 'none', '1 to 3 times', and '4 to
7 times'. Weekend effects were not assessed.

underweight), overweight, or obese according to the
International Obesity Task Force age- and gender-specific
categories for children and youth40.

Statistical analyses
All analyses were conducted for the entire sample of
respondents per question and by sex to account for possible
differences in physical activity and sleep patterns. For each
categorical variable, descriptive cross-tabulations and
Pearson’s χ² tests were used to compare any differences
across the three BMI categories (normal, overweight,
obese). Adjusted standardized residuals (ASRs) were used to
determine the location of any significant variation from
‘expected’ values, based on the proportion of participants in
the total sample by BMI and sex. Statistical Package for the
Social Sciences (SPSS) software v19.0 (www.spss.com) was
used for all statistical analyses; significance level was set
a priori at p ≤0.05.
Ethics approval
Approval for the study was granted by Chief and Council
(ie locally elected FN governing body) and/or Education
Authority (similar to a school board) and/or participating
school, and the University of Waterloo Office of Research
Ethics (ORE#15402).

Anthropometric measurements
Demographic, as well as height and weight information was
collected using the WEB-Q. Trained research assistants
measured participants using a wall-mounted measuring tape;
an analog scale was available for participants to measure their
own weight. Individuals then imputed their height and weight
information into the WEB-Q, and BMI was calculated
electronically. This means that while participants had the
opportunity to have their height and weight measured, data
used in the analysis all represent self-reports based on these
measurements. Despite the use of self-reports, since height
and weight variables were directly measured prior to
reporting, they are more likely to be accurate than usual selfreported values. Participants were classed as normal (includes
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Results
Participant characteristics
Participant characteristics are listed (Table 1). All students present
on the day of the surveys completed the assessment. Datasets
included in the analysis were Christian Island 2004 (n=38),
Peawanuck 2005 (n=7), Attawapiskat 2006 (n=44), Moose
Factory 2007 (n=67), Kashechewan 2009a (n=66), Kashechewan
2009b (n=42), Fort Albany 2009 (n=25), and Attawapiskat 2010
(n=59). A total of 348 participants were included in the study;
however, since not all questions of interest were asked at each data
collection, subsets of the total population were used for each
A licence to publish this material has been given to James Cook University,
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analysis. Participants were excluded if they failed to answer the
question of interest.

Sleep, screen time and physical activity behaviour
Frequency of responses to sleep, screen time, and afterschool physical activity behavior questions are shown
(Table 2); ASRs for each question are also shown (Table 3). A
significant positive relationship between time using the
internet or playing video games after school (p=0.022) and
BMI, and a significant negative relationship for time spent
outside after school (p=0.033) and BMI were found for boys
only. Compared with the composition of the total sample, a
higher than expected proportion of obese boys spent greater
than 2 hours on the internet or playing video games daily
(56.7%). The number of obese boys who reported spending
'most of the time' outside after school was less than expected
(9.5%), while the number who spent only 'some of the time'
outside was more than expected (61.9%). At the same time,
the number of normal weight boys who spent only 'some of
the time' outside after school was less than expected
(26.7%). While not significant for the population as a whole,
adjusted standardized residuals suggest a significantly lower
proportion of obese individuals in the total population spent
'most of the time' outside after school than expected
(16.7%). Although the relationship between having a
television in the bedroom and BMI did not reach significance,
for both the total population and boys alone, ASRs suggest a
significantly higher than expected proportion of obese
individuals had a television in their bedroom (66.7% in total
population, 68.8% of boys).

Discussion
The contribution of sleep and screen time behaviors have not
been thoroughly investigated among on-reserve FN youth in
Canada, and information for the general Aboriginal
population (off-reserve) is scarce. The current study provides
an initial investigation in a relatively small sample of onreserve FN youth. The communities studied were small, all
having a population of less than 2500 and the smallest,
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Peawanuck, having a population of less than 250. Though
every effort was made to include as many youth as possible
during data collection, small sample size is a known limitation
of the current research. Nevertheless, the relationships
explored add to the limited information on the potential
associations between sleep, screen time, and BMI in onreserve FN youth and provide a foundation for future
research in larger samples.
In the sample of FN children and youth who answered
questions about screen time, 74.4% reported watching
2 hours or less of television after school per day, while 66.1%
reported spending 2 hours or less on the internet or playing
video games. Nevertheless, this could amount to up to
3.9 hours of total screen time in some individuals. The
available data included only after-school screen time and does
not account for other times of the day. However, there
remains 25.6% of youth watching more than 2 hours of
television and one-third spending more than 2 hours playing
video games or surfing the internet daily. Not surprisingly,
this is a concern for FN youth across Canada as well as
American Indian youth. Results of the First Nations Regional
Health Survey, which provides information about the health
of FN people in Canada (including those on-reserve) reports
that 38.6% of FN youth spend more than 1.5 hours on
sedentary activities each day, with 42.9% of boys and 12.7%
of girls spending more than 1.5 hours/day on video games
alone41. Among a sample of American Indian youth in
California, 3.7 daily hours of television watching and
1.2 hours of computer use were reported42. In terms of the
general Canadian population, the 2011 Active Healthy Kids
Canada Report Card on Physical Activity for Children and
Youth, based on information from the Canadian Health
Measures Survey (2007-2009), indicates that youth spend an
average 6 hours on screen time on weekdays43,44. In the
present study, the large proportion of youth reporting more
than 2 hours daily is of concern. The situation is worthy of
being addressed given Canada’s new Physical Activity
Guidelines for Children and Youth which recommend
limiting screen time to no more than 2 hours daily in order to
minimize the health risks associated with excess sedentary
behavior31.
A licence to publish this material has been given to James Cook University,
5

Table 1: Characteristics of study participants by question
Question & Datatsets

Do you have a computer at home?
†,¶,§
Do you have the Internet at home?
†,¶,§
Do you have a TV in your bedroom?
†,¶,§
How many hours do you spend using the
Internet/playing video games after school?
¶,§,‡,††,¶¶,§§,‡‡
How many hours do you spend watching TV after
school?
¶,§,‡,††,¶¶,§§,‡‡
What time do you usually go to bed on a school
night? †,¶,§
How many hours of sleep do you usually get on a
school night? †,¶,§
In the past week, how much of the time after
school did you spend outside?
¶,‡,††,¶¶,§§,‡‡
In the past week, how many times were you
physically active in the evening?
¶,‡,††,¶¶,§§,‡‡

N

Sex
n (%)
Boys

Girls

Mean Age
(years±S
D)

126

55 (43.7)

71 (56.3)

12.7+1.1

BMI category
n (%)
Normal
OverObese
weight
45 (35.7)
48 (38.1) 33 (26.2)

126

55 (43.7)

71 (56.3)

12.7+1.1

45 (35.7)

48 (38.1)

33 (26.2)

126

55 (43.7)

71 (56.3)

12.7+1.1

45 (35.7)

48 (38.1)

33 (26.2)

271

132 (48.7)

139 (51.3)

12.9+1.5

126 (46.5)

96 (35.4)

49 (18.1)

277

134 (48.4)

143 (51.6)

12.9+1.5

130 (46.9)

96 (34.7)

51 (18.4)

126

55 (43.7)

71 (56.3)

12.7+1.1

45 (35.7)

48 (38.1)

33 (26.2)

121

53 (43.8)

68 (56.2)

12.7+1.1

44 (36.4)

47 (38.8)

30 (24.8)

225

115 (51.1)

110 (48.9)

13.1+1.6

118 (52.4)

77 (34.2)

30 (13.3)

212

108 (50.9)

104 (49.1)

13.1+1.6

110 (51.9)

24.0 (72)

30 (14.2)

†Kashechewan 2009b, ¶Fort Albany 2009, §Attawapiskat 2010, ‡Christian Island 2004, ††Peawanuck 2005, ¶¶Attawapiskat 2006, §§Moose Factory 2007,
‡‡Kashechewan 2009a.

The association between screen time and obesity is well
known in the general population24, and high levels of screen
time in the critical period of adolescence (as with the youth in
our sample) is severely concerning, given that screen time
independently and significantly predicts incident obesity later
in life45. Further, recent evidence supports the notion that
high levels of sedentary activity is associated with an increased
risk of obesity and chronic disease, independent of physical
activity levels30,33,46-48. In the current study, time spent
playing video games and using the internet was found to be
significantly associated with BMI category for boys, where a
significantly higher proportion of obese boys (56.7%) spent
more than 2 hours on the internet or playing video games
daily relative to normal weight (30.6%) and overweight
(27.5%) boys. This finding is consistent with the possible
association between electronic game use and obesity
© M Gates, RM Hanning, ID Martin, A Gates, LJS Tsuji, 2013.
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suggested in the literature39,49-51. Many plausible explanations
of the relationship have been discussed, including
displacement of physical activity, reduced resting metabolic
rate, and altered food consumption patterns such as increased
consumption of total energy, fat and sugar25,29,30,33,38,52.
Interestingly, the relationship between internet, video games,
and BMI was not supported in girls in this study; it is possible
that girls had less interest in video games and internet use
than did boys, that the relationship in girls truly does not
exist or that sample size was insufficient to detect a
relationship. It should be noted that other sedentary
behaviors (eg talking with friends) were not included in the
survey, and could further influence sedentary time. It is
possible that these types of activities may be more appealing
to girls and contribute more substantially to sedentary
activity. For example, the First Nations Regional Health
A licence to publish this material has been given to James Cook University,
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Survey included activities such as reading and playing bingo41.
Alternately, it is possible that the categorical nature of the
response variables masks a difference in screen time between
boys and girls. It is possible that within the equal to or greater
than 2 hour/day category, boys are actually spending much
more time on screen-based activity than girls, and this
inactivity could correlate to excess weight. This is a plausible
possibility given that it has been reported that FN boys in
Canada are significantly more likely than girls to spend more
than 1.5 hours per day on video games alone41.
Having a television in the bedroom has been pinpointed as a
culprit for high levels of television viewing21-23,53 and
increased risk of overweight in children54. In the current
study, a high proportion (66.7%) of obese participants had a
television in their bedroom, while a smaller (although still
high) proportion of normal weight and overweight individuals
reported having televisions in their bedroom (44.4% and
45.8%). This suggests a relationship between the presence of
a television in the bedroom and being obese in this
population. In the USA, a recent study reported that 43.9%
of youth aged 6-17 years had a television in their
bedroom55. The situation is likely to be similar in Canada, and
an even higher proportion of youth with a television in the
bedroom (66%) was found in the current sample of FN youth
living in isolated communities. While not within the scope of
the current study, the similarities between on-reserve FN
youth and the general population is interesting and warrants
further investigation. There currently exists too little
information about the influence of having a television in the
bedroom on television watching and obesity in Aboriginal
youth to make a comparison.
Youth in the general population have had a decrease in
physical activity levels in favor of sedentary activity19. In the
current study, 56% of youth in the subset who answered
questions regarding physical activity reported spending after
school time outside 'most of the time' or 'all of the
time'. Still, the vast majority (75.5%) reported being active
in the evening three or less times per week; only 24.5%
reported being active four-to-seven times per week (once
every one-to-two days). Interestingly, when asked how many
© M Gates, RM Hanning, ID Martin, A Gates, LJS Tsuji, 2013.
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times they were active in the past week, a higher than
expected proportion (22.7%) of normal-weight youth
answered 'none'. This is of concern given that the new
Canadian Physical Activity Guidelines recommend a
minimum of 60 minutes daily of vigorous to moderate
physical activity for children and youth aged 5 to
17 years56. Although after school is not the only time that
youth have to spend in physical activity, the fact that a large
proportion spent three or less evenings per week being
physically active means that the remaining evenings are also
likely to be spent being sedentary. This should not be
surprising as physical inactivity is commonly reported in both
Aboriginal and non-Aboriginal youth. The First Nations
Regional Health Survey reported that 36.8% of boys and
51.3% of girls are considered inactive41, while in the USA, it
has been reported that 37.2% of American Indian children
and youth are inactive57. Among the general population of
youth in Canada, only 9% of boys and 4% of girls meet the
Canadian Physical Activity Guidelines44. According to
Canada’s new guidelines, more physical activity is better56,
suggesting that steps should be taken to encourage increased
after-school physical activity among the youth in this study. In
the current study, a significant relationship was found
between time spent being outside in the evening and BMI
category in boys. Here, only 9.5% of obese boys reported
spending 'most of the time' outside after school (less than
expected), significantly lower than the proportion of normal
weight (43.3%) and overweight (44.1%) youth reporting
spending 'most of the time' being active after school. This
parallels findings from the 2001-2009 Canadian Health
Measures Survey, which studies the general population,
showing that obese boys spend less time in physical activity
than overweight and normal weight boys44. Similarly, weight
was not a significant factor in the physical activity levels of
girls44. The current findings are also congruent with both
Canadian and American data showing that inactive Aboriginal
and Native American youth are more likely to be obese than
active youth20,58. Given the findings of the current study, and
in light of the evidence of relationship between physical
inactivity and obesity19,59,60, initiatives to increase physical
activity levels among on-reserve FN youth are likely to be
warranted.
A licence to publish this material has been given to James Cook University,
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Table 2: Frequency of sleep, screen time, and physical activity behavior responses by BMI category in First
Nations youth
Question &
responses

Boys
Normal

Participant responses – n (%)
Girls
Normal
OverObese
All
weight

OverObese
All
weight
Do you have a computer at home? (n=126, 55 boys and 71 girls)
No
9 (47.4)
11 (55.0)
6 (37.5)
26 (47.3)
12 (46.2)
13 (46.4)
9 (52.9)
Yes
10 (52.6)
9 (45.0)
10 (62.5)
29 (52.7)
14 (53.8)
15 (53.6)
8 (47.1)
χ2=1.092, p=0.579
χ2=0.229, p=0.892
Do you have the Internet at home? (n=126, 55 boys and 71 girls)
No
8 (42.1)
9 (45.0)
5 (31.2)
22 (40.0)
10 (38.5)
10 (35.7)
7 (41.2)
Yes
11 (57.9)
11 (55.0)
11 (68.8)
33 (60.0)
16 (61.5)
18 (64.3)
10 (58.8)
χ2=0.754, p=0.686
χ2=0.137, p=0.934
Do you have a TV in your bedroom? (n=126, 55 boys and 71 girls)
No
12 (63,2)
13 (65.0)
5 (31.2)
30 (54.5)
13 (50.0)
13 (46.4)
6 (35.3)
Yes
7 (36.8)
7 (35.0)
11 (68.8)
25 (45.5)
13 (50.0)
15 (53.6)
11 (64.7)
χ2=4.952, p=0.084
χ2=2.360, p=0.307
How many hours do you spend using the Internet/playing video games after school? (n=271, 132 boys and 139 girls)
≤ 2 hours
43 (69.4)
29 (72.5)
13 (43.3)
85 (64.4)
42 (65.6)
38 (67.9)
14 (73.7)
> 2 hours
19 (30.6)
11 (27.5)
17 (56.7)
47 (35.6)
22 (34.4)
18 (32.1)
5 (26.3)
χ2=7.615, p=0.022
χ2=0.437, p=0.804
How many hours do you spend watching TV after school? (n=277, 134 boys and 143 girls)
≤ 2 hours
47 (74.6)
32 (80.0)
20 (64.5)
99 (73.9)
52 (77.6)
42 (75.0)
13 (65.0)
> 2 hours

16 (25.4)
8 (20.0)
11 (35.5)
35 (26.1)
15 (22.4)
14 (25.0)
7 (35.0)
χ2=2.202, p=0.333
χ2=2.511, p=0.285
What time do you usually go to bed on a school night? (n=126, 55 boys and 71 girls)
Before 10 pm
3 (15.8)
1 (5.0)
2 (12.5)
6 (10.9)
3 (11.5)
6 (21.4)
4 (23.5)
10 pm - 12 am
11 (57.9)
15 (75.0)
7 (43.8)
33 (60.0)
16 (61.5)
14 (50.0)
9 (52.9)
After 12 am
5 (26.3)
4 (20.0)
7 (43.8)
16 (29.1)
7 (26.9)
8 (28.6)
4 (23.5)
χ2=4.361, p=0.359
χ2=1.497, p=0.827
How many hours of sleep do you usually get on a school night? (n=121, 53 boys and 68 girls)
< 4 hours
1 (5.6)
2 (10.0)
0 (0.0)
3 (5.7)
1 (3.8)
3 (11.1)
1 (6.7)
4 -8 hours
12 (66.7)
16 (80.0)
12 (80.0)
40 (75.5)
20 (76.9)
18 (66.7)
11 (73.3)
≥ 9 hours
5 (27.8)
2 (10.0)
3 (20.0)
10 (18.9)
5 (19.2)
6 (22.2)
3 (20.0)
χ2=3.396, p=0.494
χ2=1.222, p=0.875
In the past week, how much of the time after school did you spend outside? (n=225, 115 boys and 110 girls)
Almost none of
8 (13.3)
2 (5.9)
1 (4.8)
11 (9.6)
3 (5.2)
4 (9.3)
1 (11.1)
the time
Some of the time
16 (26.7)
13 (38.2)
13 (61.9)
42 (36.5)
19 (32.8) 16 (37.2)
3 (33.3)
Most of the time
26 (43.4)
15 (44.1)
2 (9.5)
43 (37.4)
27 (46.6) 16 (37.2)
3 (33.3)
All of the time
10 (16.7)
4 (11.8)
5 (23.8)
19 (16.5)
9 (15.5)
7 (16.3)
2 (22.2)
χ2=13.688, p=0.033
χ2=1.822, p=0.935
In the past week, how many times were you physically active in the evening? (n=212, 108 boys and 104 girls)
None
13 (23.2)
5 (16.1)
1 (4.8)
19 (17.6)
12 (22.2)
5 (12.2)
1 (11.1)
1-3 times
34 (60.7)
16 (51.6)
15 (71.4)
65 (60.2)
29 (53.7)
23 (56.1)
6 (66.7)
4-7 times
9 (16.1)
10 (32.3)
5 (23.8)
24 (22.2)
13 (24.1)
13 (31.7)
2 (22.2)
χ2=6.213, p=0.184
χ2=2.391, p=0.664
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Total
OverObese
weight

Normal

24 (50.0)
15 (45.5)
24 (50.0)
18 (54.5)
χ2=0.187, p=0.911

All

34 (47.9)
37 (52.1)

21 (46.7)
24 (53.3)

60 (47.6)
66 (52.4)

27 (38.0)
44 (62.0)

18 (40.0)
27 (60.0)

49 (38.9)
77 (61.1)

32 (45.1)
39 (54.9)

25 (55.6)
20 (44.4)

62 (49.2)
64 (50.8)

94 (67.6)
45 (32.4)

85 (67.5)
41 (32.5)

179 (66.1)
92 (33.9)

107
(74.8)
36 (25.2)

99 (76.2)

74 (77.1)

33 (64.7)

206 (74.4)

31 (23.8)

22 (22.9)

18 (35.3)

71 (25.6)

19 (39.6)
12 (36.4)
29 (60.4)
21 (63.6)
χ2=0.122, p=0.9417
26 (54.2)
11 (33.3)
22 (45.8)
22 (66.7)
χ2=4.525, p=0.104
67 (69.8)
27 (55.1)
29 (30.2)
22 (44.9)
χ2=3.330, p=0.189

χ2=3.087, p=0.214
13 (18.3)
39 (54.9)
19 (26.8)

6 (13.3)
27 (60.0)
12 (26.7)

7 (14.6)
6 (18.2)
29 (60.4)
16 (48.5)
12 (25.0)
11 (33.3)
χ2=1.417, p=0.841

19 (15.1)
72 (57.1)
35 (27.8)

5 (7.4)
49 (72.1)
14 (20.6)

2 (4.5)
32 (72.7)
10 (22.7)

8 (6.6)
89 (73.6)
24 (19.8)

8 (7.3)

11 (9.3)

38 (34.5)
46 (41.8)
18 (16.4)

35 (29.7)
53 (44.9)
19 (16.1)

80 (35.6)
89 (39.6)
37 (16.4)

18 (17.3)
58 (55.8)
28 (26.9)

25 (22.7)
63 (57.3)
22 (20.0)

37 (17.5)
123 (58.0)
52 (24.5)

5 (10.6)
1 (3.3)
34 (72.3)
23 (76.7)
8 (17.0)
6 (20.0)
χ2=6.087, p=0.193
6 (7.8)

2 (6.7)

29 (37.7)
16 (53.3)
31 (40.3)
5 (16.7)
11 (14.3)
7 (23.3)
χ2=10.107, p=0.120
10 (13.9)
2 (6.7)
39 (54.2)
21 (70.0)
23 (31.9)
7 (23.3)
χ2=7.766, p=0.101

19 (8.4)
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Table 3: Adjusted Standardized Residuals for sleep, screen time, and physical activity behavior by BMI category
in First Nations youth
Question &
responses
Normal

Boys
Overweight

Obese

Adjusted Standardized Residuals
Girls
Normal
OverObese
weight

Do you have a computer at home? (n=126)
No
0.0
0.9
-0.9
-0.2
-0.2
Yes
0.0
-0.9
0.9
0.2
0.2
χ2=1.092, p=0.579
χ2=0.229, p=0.892
Do you have the Internet at home? (n=126)
No
0.2
0.6
-0.8
0.1
-0.3
Yes
-0.2
-0.6
0.8
-0.1
0.3
χ2=0.754, p=0.686
χ2=0.137, p=0.934
Do you have a TV in your bedroom? (n=126)
No
0.9
1.2
-2.2
0.6
0.2
Yes
-0.9
-1.2
2.2
-0.6
-0.2
χ2=4.952, p=0.084
χ2=2.360, p=0.307
How many hours do you spend using the Internet/playing video games after school? (n=271)
≤ 2 hours
1.1
1.3
-2.7
-0.5
0.0
> 2 hours
-1.1
-1.3
2.7
0.5
0.0
χ2=7.615, p=0.022
χ2=0.437, p=0.804
How many hours do you spend watching TV after school? (n=277)
≤ 2 hours
0.2
1.1
-1.4
0.7
0.0
> 2 hours
-0.2
-1.1
1.4
-0.7
0.0
χ2=2.202, p=0.333
χ2=2.511, p=0.285
What time do you usually go to bed on a school night? (n=126)
Before 10 pm
0.8
-1.1
0.2
-1.1
0.5
10 pm - 12 am
-0.2
1.7
-1.6
0.9
-0.7
After 12 am
-0.3
-1.1
1.5
0.0
-0.2
χ2=4.361, p=0.359
χ2=1.497, p=0.827
How many hours of sleep do you usually get on a school night? (n=121)
< 4 hours
0.0
1.1
-1.1
-0.9
0.1
4-8 hours
-1.1
0.6
0.5
0.7
-0.8
≥ 9 hours
1.2
-1.3
0.1
-0.2
0.3
χ2=3.396, p=0.494
χ2=1.222, p=0.875
In the past week, how much of the time after school did you spend outside? (n=225)
None
1.4
-0.9
-0.8
-0.9
0.7
Some of the time
-2.3
0.2
2.7
-0.4
0.5
Most of the time
1.4
1.0
-2.9
1.1
-0.8
All of the time
0.0
-0.9
1.0
-0.3
0.0
χ2=13.688, p=0.033
χ2=1.822, p=0.935
In the past week, how many times were you physically active in the evening? (n=212)
None
1.6
-0.3
-1.7
1.4
-1.1
1-3 times
0.1
-1.2
1.2
-0.4
0.1
4-7 times
-1.6
1.6
0.2
-0.7
0.9
χ2=6.213, p=0.184
χ2=2.391, p=0.664
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Normal

Total
Overweight

Obese

0.5
-0.5

-0.2
0.2

0.4
-0.4
χ2=0.187, p=0.911

-0.3
0.3

0.3
-0.3

0.2
-0.2

0.1
-0.3
-0.1
0.3
χ2=0.122, p=0.9417

-0.9
0.9

1.1
-1.1

0.9
-0.9
χ2=4.525, p=0.104

-2.1
2.1

0.6
-0.6

0.5
-0.5

1.0
-1.0
χ2=3.330, p=0.189

-1.8
1.8

-1.1
1.1

0.6
-0.6

0.8
-0.8
χ2=3.087, p=0.214

-1.7
1.7

0.6
-0.2
-0.3

-0.4
0.5
-0.2

-0.1
0.6
-0.5
χ2=1.417, p=0.841

0.6
-1.2
0.8

-0.1
1.0
-0.9

-0.7
-0.2
0.6

1.4
-0.2
-0.6
χ2=6.087, p=0.193

-0.8
0.4
0.0

0.5
-0.1
-0.5
0.5

0.5
-1.9
1.7
-0.1

-0.3
-0.4
0.5
2.2
0.2
-2.8
-0.6
1.1
χ2=10.107, p=0.120

-0.5
0.7
-0.3

2.1
-0.2
-1.6

-1.0
-0.8
1.8
χ2=7.766, p=0.101

-1.7
1.4
-0.2
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Finally, the possible relationship between sleep time and BMI was
explored. The relationship between short sleep duration and
overweight and obesity has been demonstrated consistently1014,17
. In a nationally representative sample of children and youth
aged 3 to 17 years in the USA, later bedtimes were also associated
with being overweight15. In the sample of FN youth in the current
study, this relationship was not supported, which is surprising. In a
sample of Caucasian youth from Quebec, Canada, it was found
that short sleep duration increased the odds of obesity even after
adjusting for multiple confounders including socioeconomic
variables, which would be expected to be different for FN people
on-reserve, compared with the general population61,62. It is
possible that other factors related to both sleep time and obesity
need to be considered in this population. Likewise, it is possible
that a true relationship does not exist for FN youth. A study of the
correlations of various fitness and lifestyle measures to BMI in
urban Native American youth yielded similar findings, in that there
was no significant correlation between sleep time and BMI58. The
National Sleep Foundation indicates that only one in five
adolescents get the optimal nine hours of sleep on school
nights63. Figures in the current study are similar, with only 19.8%
of youth reporting sleeping at least 9 hours on a school night. The
majority (73.6%) reported sleeping 5–8 hours nightly, with the
remaining 6.6% sleeping 4 hours or less. More than half (57.1%)
of youth reported going to bed between 10 pm and 12 am, with
approximately one-quarter going to bed after 12 am. These results
suggest that many of the on-reserve FN youth in this study may be
experiencing sleep deprivation, which may result in excessive
daytime sleepiness and hormonal changes, causing alterations in
energy balance that can precipitate weight gain17. The inadequate
sleep among youth in the current study is worthy of further
attention given the established link between inadequate sleep and
obesity.

Conclusions
Given the limited information on screen time and sleep
behaviors of on-reserve FN youth in Canada, the current
study lays a foundation for future research to clarify existing
relationships among these factors and overweight and
© M Gates, RM Hanning, ID Martin, A Gates, LJS Tsuji, 2013.
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obesity. Consistent with patterns seen in the general
population, youth in the current study demonstrated low
levels of after-school physical activity and excess screen time
relative to national guidelines. Both internet and video game
screen time, as well time spent outside after school were
associated with BMI category in FN boys, with obese
individuals spending less time outside and more time in front
of the screen than their non-obese counterparts. The same
relationship was not found in girls; more study is needed to
clarify what other sedentary activities or lifestyle factors may
play a role for girls. Consistent with current literature, a
greater than expected number of obese youth were found to
have a television in their bedroom, suggesting a possible
relationship. The current findings suggest a need for further
investigation into the determinants of screen time and
sleeping habits among FN youth, and possible initiatives to
reduce screen time and increase physical activity levels to
meet current guidelines, as well as to encourage adequate
sleep among on-reserve FN youth.
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