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Abstract

Background: The health benefits of moderate-to-vigorous physical activity (MVPA) are well established, as are the
detrimental impacts of excess sedentary time. Less is known about the benefits of activity undertaken at intensities
between sedentary and moderate. This study examines how average daily minutes spent in each movement
intensity and average daily steps accumulated in each intensity band varied across population groups by age and
sex. It also examines the associations between movement intensities and health indicators.

Data and Methods: The Actical accelerometer subsample data, household data and clinic data of the Canadian
Health Measures Survey (2007 to 2019) were used for this analysis. Light-intensity physical activity (LPA) was
subdivided into three intensities based on tertiles: low, mid and high.

Results: Females and older adults accumulated fewer minutes of physical activity and fewer steps than their
counterparts, in mid LPA, high LPA, and MVPA. After adjusting for MVPA and covariates, minutes and steps spent
in mid LPA were significantly associated with reduced odds of having cardiovascular disease (CVD), two or more
chronic conditions, and poor or fair general health, while minutes and steps in high LPA were significantly associated
with reduced odds of having CVD.

Interpretations: While spending time in MVPA is positive for health, this study suggests that increasing daily
minutes and steps in higher intensity LPA is also associated with health benefits. This study is consistent with
previous studies that show that all movement is beneficial, including LPA, particularly when it replaces sedentary
behaviour.

Keywords: Sedentary, steps, obesity, older adults, chronic conditions, cardiovascular disease, type 2 diabetes,
hypertension, general health
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What is already known on this subject?

e Less than half of Canadian adults meet the moderate-to-vigorous physical activity (MVPA)
recommendations, and about one-quarter meet current recommendations for sedentary
behaviour.

o While the benefits of MVPA and the detrimental impacts of sedentary time are well
established, less is known about the health effects of light-intensity physical activity (LPA).

What does this study add?

e Most daily steps are accumulated during LPA.

e Females and older adults accumulate fewer minutes and steps in mid and high LPA and
MVPA.

e Mid and high LPA appear sufficient to confer health benefits in adults, with mid LPA
representing a “tipping point” where protective associations begin, showing at least similar
effects to MVPA.

e Examining LPA as a single intensity range may mask important findings showing that mid and
high LPA are associated with health benefits.

Introduction

On average, 46% of Canadian adults obtain the recommended 150 minutes per week of moderate-to-
vigorous physical activity (MVPA), and 26% meet the sedentary behaviour recommendations (less than
9 hours per day of sedentary time measured by device! and 3 hours or less per day of self-reported
recreational screen time).? The health benefits of MVPA are well established® as are the detrimental
impacts of excess sedentary time.* Less is known about the benefits of activity undertaken at intensities
between sedentary and moderate. The Canadian Health Measures Survey (CHMS) collected Actical
accelerometer data from 2007 to 2019 on representative samples of people living in the 10 Canadian
provinces. Descriptive profiles of movement during waking hours using the CHMS accelerometer data
have historically focused on MVPA and sedentary time.>” Light-intensity physical activity (LPA), the range
of incidental movement that occurs throughout the day between sedentary and moderate-intensity
activities (i.e., between 1.6 and 2.9 metabolic equivalents of task [METs], like slow walking or stepping,
household shores and light gardening), has received relatively less attention in the research literature.®

Males generally accumulate more MVPA than females, with a 10-percentage-point difference in
adherence to the MVPA recommendation.® Average daily step counts, another metric captured by the
accelerometers, has not been the focus of CHMS analyses or physical activity surveillance in Canada.
Daily step counts are an increasingly popular indicator of physical activity given the increasing popularity
of smartwatches, smartphones, and other wearables that capture these metrics. Average daily step
counts capture total daily movement across the day accumulated at various intensities. From 2007 to
2009, adult males accumulated an average of 9,544 steps per day and females accumulated an average
of 8,385 steps per day. There is presently no published daily step count benchmark in Canada and
globally. About one-third of Canadian adults accumulated 10,000 steps per day from 2007 to 2009, with
older adults less likely than younger adults to get this amount.® From 2022 to 2024, 32% of Canadian
adults were accumulating 7,500 steps per day.°
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There is presently no benchmark to define a healthy dose of LPA. The Canadian 24-Hour Movement
Guidelines include recommendations for physical activity (MVPA and strength training), sedentary
behaviour (screen time and sitting time) and sleep® (www.csep.ca). In addition to a specific
recommendation for the amount of MVPA that should be obtained, the guidelines mention that adults
should accumulate “several hours of light physical activities, including standing” daily. At the time the
guidelines were developed, there was not enough evidence to set a specific threshold for LPA. Possible
explanations for why research on LPA and its role in health is less common include the low variation
between individuals in average daily minutes of LPA, the difficulty in recall of these activities (before the
use of accelerometers), and the lack of a clear and consistent association between LPA and health. Most
Canadian adults accumulate about three to four hours per day of LPA, with little variation by sex, age
group, or body mass index (BMI) category.> Systematic reviews have concluded that LPA is inversely
associated with all-cause mortality and favourably associated with indicators of cardiometabolic health,
even after adjustment for MVPA.'* 12 Other studies have not observed an association between LPA and
health once MVPA was considered.’* * Another study found that transferring time from sedentary
behaviour to LPA was beneficial only among older adults (aged 50 to 79 years) and those who were
overweight or obese.** Similarly, consensus on a daily step count threshold is difficult given that the dose-
response relationship for steps differs by the outcome of interest.’* Research is mixed, with one study
reporting that about 2,700 daily steps can lead to mortality benefits and cardiovascular disease (CVD)
benefits, with progressive risk reductions up to about 7,000 to 9,000 daily steps.?” Other research has
suggested that important risk reductions can be obtained with 4,000 to 5,000 steps per day.®

MVPA refers to movement that significantly raises one’s heart rate or breathing with an energy
expenditure of 3.0 METs or higher. Current Canadian population-level accelerometer analyses rely on
uniform cut-points applied to device-recorded acceleration data to identify periods when people are
engaged in MVPA. This one-size-fits-all approach is based on absolute intensity and can misclassify
relative movement intensity for some individuals.?® To illustrate, a person with obesity moves less
efficiently than someone of normal weight, meaning they expend more energy for the same acceleration
of movement. For people with obesity, time spent moving at lower intensities may be classified as LPA
by an absolute accelerometer cut-point, yet could represent a relative state of exertion more consistent
with MVPA. This can also be true for older adults, people with chronic health conditions, people with low
fitness, and people with gait difficulties. Previous studies that solely focused on device-measured MVPA
may therefore have missed an important source of daily movement in a large proportion of the population.
This study aimed to better understand the distribution of device-measured LPA in the Canadian adult
population and its potential role in promoting health.

The specific objectives of this study were to (1) examine how average daily minutes of each movement
intensity (i.e., sedentary, LPA and MVPA) and average daily steps accumulated in each intensity band
vary across age, and sex groups, and (2) examine associations between movement intensities and health
indicators. For this study, LPA was further subdivided using tertiles into three intensities (low, mid, and
high) to better understand the nuances of this broad intensity band.

Methods

Data source

Data are from Statistics Canada’s CHMS, a repeated cross-sectional, nationally representative survey
that collects self-reported and directly measured health information from the Canadian population aged
3 to 79 years (aged 6 to 79 in Cycle 1) living in private dwellings in the 10 provinces. People living in the
three territories or on reserves and settlements in the provinces, the institutionalized population, residents
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of certain remote regions, and full-time members of the Canadian Armed Forces are excluded (about 4%
of the Canadian population). A questionnaire on sociodemographic characteristics and health behaviours
was administered at the respondent’s home. This was followed by an appointment at a mobile
examination centre, where additional questions were asked, a series of physical measurements (e.g.,
height, weight, and blood pressure) was administered, and accelerometers were provided to participants.
The accelerometer subsample data, household data, and clinic data from cycles 1 to 6 (2007 to 2019) of
the CHMS were pooled and used for the present analysis. Data from Cycle 7 (2022 to 2024) were not
comparable and were excluded because of a change in accelerometer. Data were collected from March
2007 to February 2009 (Cycle 1), August 2009 to November 2011 (Cycle 2), January 2012 to December
2013 (Cycle 3), January 2014 to December 2015 (Cycle 4), January 2016 to December 2017 (Cycle 5),
and January 2018 to December 2019 (Cycle 6). The scope of the study was limited to adults aged 18 to
79 years with valid accelerometer-measured physical activity and step count pooled data (n = 15,217).%°
The response rate for the CHMS was 38% (reflecting the analytical requirement of having at least four
valid days of accelerometer data).?

Accelerometer-measured physical activity

During their mobile examination centre visit, all ambulatory respondents were provided with an Actical
accelerometer (Philips Respironics, Oregon, United States) to wear on an elasticized belt over the right
hip during their waking hours for seven consecutive days. A valid day was defined as having at least 10
hours of wear time, and only participants with at least four valid days of data were included in this analysis.
Wear time was determined by subtracting non-wear time from 24 hours. Non-wear time was defined as
at least 60 consecutive minutes of zero counts, with allowance for one to two minutes of counts between
0 and 100. Details of the accelerometer data reduction and analytical procedures are available
elsewhere.®

Derivation of accelerometer movement variables

Total time on each valid day spent on sedentary activity, LPA and MVPA was determined based on
published cut-points: minutes accumulated under 100 counts per minute (cpm) for sedentary time,
minutes accumulated from 100 to 1,534 cpm for LPA, and minutes accumulated at or above 1,535 cpm
for MVPA.2> % For the current study, the LPA band was further divided into absolute tertiles, as shown in
Figure 1: low LPA (100 to 578 cpm), mid LPA (579 to 1,056 cpm), and high LPA (1,057 to 1,534 cpm).
The average daily time spent at each intensity was calculated as the total number of minutes for all valid
days, divided by the number of valid days. To account for possible variation in wear time, estimates for
all intensities (sedentary, low LPA, mid LPA, high LPA and MVPA) were also converted into the
percentage of waking hours. The sum of steps accumulated within each intensity band was derived.
While the concept of sedentary does not typically include stepping, accelerometry analysis is designed
in a way that allows some steps to be accumulated when an accelerometer threshold denotes sedentary
intensity. Data are aggregated to 60-second intervals, meaning that some steps can be accumulated
within a portion of a minute that also contains little or no movement—a situation where the accelerometer
will classify the minute as sedentary (i.e., less than 100 cpm) and a small number of steps will be
accumulated. Adherence to the physical activity recommendation from the guidelines was assessed
based on respondents with a weekly sum of at least 150 minutes of MVPA.*
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Figure 1

Density plot of counts per minute accumulated within the light-intensity physical activity band

density
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Notes: Dotted blue lines demark the absolute tertile cut-points of 578 and 1,056 counts per minute.
Source: Statistics Canada, Canadian Health Measures Survey, 2007 to 2019,

Health indicators

Health indicators included the self-reported presence of two or more chronic conditions and general
health. Respondents were instructed to include only health conditions that had lasted or were expected
to last at least six months and that had been diagnosed by a health professional. The chronic conditions
module included the following conditions: asthma, respiratory conditions, fibromyalgia, arthritis, back
problems, high blood pressure, high cholesterol, chronic bronchitis, emphysema, chronic obstructive
pulmonary disease, diabetes, heart disease, heart attack, cancer, effects of a stroke, thyroid disease,
mood disorder, kidney dysfunction, liver or gallbladder problems, hepatitis, and any other chronic health
conditions not already asked about. High blood pressure, type 2 diabetes, and CVD (including having
been diagnosed with heart disease, having had a heart attack or suffering from the effects of a stroke)
were also examined as separate conditions because of mechanistic evidence linking lower intensity
movement and disruption to sedentary behaviour to better cardiometabolic health.?> ** %> Self-rated
general health was dichotomized into fair or poor versus good, very good, or excellent.

Sociodemographic covariates

Covariates were chosen based on their known associations with physical activity and indicators of health,
and on data availability. Sex (male or female) and age were reported during the visit to the mobile
examination centre. Three age groups were created: 18 to 39, 40 to 59, and 60 to 79 years. The highest
level of respondent educational attainment was categorized as less than a secondary school education,
secondary school graduation, and a postsecondary degree or diploma. Marital status was dichotomized
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into married or common-law versus single, widowed, separated or divorced. Adjusted household income
quintiles were derived by using a modified version of the equivalence score method, where total
household income is adjusted by a weight factor based on the number of people in the household.?
Smoking status was dichotomized into daily smoker or not, and alcohol consumption was dichotomized
into regular drinker (two to three times per month or more) or not. Daily frequency of fruit and vegetable
consumption was used as a proxy for diet quality.?’ BMI was derived from measured height and weight
and categorized as normal or underweight (less than 25.0 kg/m?), overweight (25.0 to 29.9 kg/m?), and
obese (30.0 kg/m? or more).?

Statistical analysis

Average daily minutes and steps accumulated within each intensity band (sedentary, all LPA, low LPA,
mid LPA, high LPA and MVPA) were examined by sex and age group. The percentage of waking hours
in each intensity was also examined by sex and age group. Logistic regression analyses assessed the
association between average daily minutes and steps of each intensity band and health indicators.
Models were created for each health indicator separately using each intensity as a single predictor. To
generate meaningful odds ratios, daily time was transformed into 10-minute units, and daily steps were
transformed into 1,000-step units. Logistic regressions were performed for the whole sample. Models
were (1) not adjusted, then adjusted for (2) average daily MVPA and (3) average daily MVPA and
covariates.

To account for the survey’s complex sampling design, all analyses were weighted using the combined
accelerometer subsample survey weights from CHMS cycles 1 to 6, as generated by Statistics Canada.”
Variance estimation (95% confidence intervals) was assessed using the replicate weights generated by
Statistics Canada, and the denominator degrees of freedom were defined as 68. Analyses were
conducted using R version 4.4.1. All analyses, figure and charts were generated using the survey, srvyr
and ggplot2 packages in R.

Results

An overview of the sample distribution by different characteristics is presented in Table 1. About one-
quarter of the population was in the obese category, and 57% did not meet the physical activity
recommendation. Almost 40% of individuals had two or more chronic conditions. Average daily minutes
and average daily steps accumulated in sedentary activity, LPA (all, low, mid, and high) and MVPA are
presented in Table 2. Females and older adults had fewer minutes and steps than their counterparts in
mid LPA, high LPA, and MVPA.
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Table 1
Weighted proportion distribution across selected characteristics, adults aged 18 to 79 years,
2007 to 2019

95% confidence interval

Weighted estimate from to
percent
Sex
Males 4549 456 50.2
Females 50.1 498 504
Age group
1Bto 39 325 38.1 3859
40 to 59 380 378 38.3
&0 to 79 235 2312 237
Body mass index category
Underweight or normal 387 36.8 40.6
Overweight 359 34.5 374
Obese 254 233 274
Physical activity recommendation met
Yes 430 405 455
MNa 57.0 54.5 585
Less than two chronic conditions
Yes 62.1 &0.7 63.5
MNo 374 36.5 39.3
hours per day
Wear time 13.7 13.7 138

Source: Statistics Canada, Canadian Health Measures Survey, 2007 to 2015 combined.
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Table 2
Weighted average daily minutes and steps accumulated in each activity intensity, by selected characteristics, adults aged 18 to 79
years, 2007 to 2019

95% confidence interval 95% confidence interval
Weighted average from to Weighted average from to
minutes per day steps per day
Sedentary
Total 578.8 5757 5819 504 487 522
Sex
Males 575.7 5716 579.7 523 457 550
Females 5819 578.0 585.8 486 469 503
Age group
18to 39 567.5 562.1 573.0 428 400 456
40 to 59 5787 5744 583.0 510 484 537
60 to 79 587.4 584.0 £00.9 620 596 645
All LPA
Total 2205 216.3 2246 5,553 5,420 5,686
Sex
Males 2278 2224 233.1 5,956 5,789 6,123
Females 213.2 209.0 217.3 5,151 5,018 5,285
Age group
18to 39 2204 223.0 235.9 5,627 5,428 5827
40 to 59 230.8 226.3 235.3 5,908 5,751 6,064
60 to 79 188.9 184 4 193.4 4,855 4,714 4,996
Low LPA
Total 169.0 166.0 1720 3,055 2,982 3,128
Sex
Males 168.9 165.3 1725 3,122 3,033 3,211
Females 169.1 165.8 172.3 2,987 2,908 3,067
Age group
18to 39 171.3 166.5 176.0 2,917 2,805 3,029
40 to 59 176.0 1727 179.3 3,231 3,141 3,321
60 to 79 153.8 150.5 157.1 2,884 2,913 3,076
Mid LPA
Total 37.0 36.0 38.1 1,602 1,555 1,650
Sex
Males 417 40.3 432 1,796 1,735 1,858
Females 323 313 333 1,400 1,362 1,456
Age group
18to 39 41.3 39.7 429 1,705 1,633 1,777
40 to 59 306 B4 408 1,732 1,679 1,784
60 to 79 25.8 247 269 1,224 1,173 1,274
High LPA
Total 145 140 148 896 869 923
Sex
Males 17.1 16.5 17.7 1,037 1,001 1,074
Females 118 114 122 755 729 781
Age group
18to 39 16.9 16.2 17.5 1,005 966 1,045
40 to 59 15.2 145 15.8 845 907 S84
60 to 79 9.3 89 97 637 609 665
MVPA
Total 244 23.3 25.6 2,322 2,202 2,442
Sex
Males 271 256 286 2,483 2,333 2,634
Females 218 205 23.0 2,161 2,029 2,293
Age group
18to 39 299 28.1 317 2,806 2,623 2,988
40 to 59 241 227 25.5 2,287 2,150 2,423
60 to 79 16.1 149 17.3 1,587 1,464 1,709

Motes: LPA: light-intensity physical activity; MVPA: moderate-to-vigorous physical activity.
Source: Statistics Canada, Canadian Health Measures Survey, 2007 to 2019 combined.
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Chart 1a shows the percentage of waking hours spent in each intensity band. For both sexes, older adults
spent a larger proportion of their waking hours sedentary than those in younger age groups, and a smaller
proportion in low, mid, and high LPA and MVPA. Chart 1b shows the daily steps accumulated in each
intensity band. More than half of daily steps were accumulated in the LPA band (i.e., low, mid and high
LPA combined). For older adults, about half of daily steps were accumulated in sedentary activity and
low LPA, while for adults in the two younger age groups, most of the steps were accumulated in mid LPA,
high LPA and MVPA. For each age group, females accumulated fewer daily steps than males.

Chart 1.a

Percent of waking hours in each physical activity intensity, by sex and age group, household
population aged 18 to 79 years, 2007 to 2019

Female Male
percent of waking hours percent of waking hours

100 ¢ 100 ¢

75 F

75 F

50 ¢

50 p

25 ¢ 25 ¢

18-39 40-59 60-79 18-39 40-59 60-79
Age group Age group

. Sedentary . Low LPA . Mid LPA . High LPA . MVPA

Notes: LPA: Light-intensity physical activity; MVPA: Moderate-to-vigorous physical activity.
Source: Statistics Canada, Canadian Health Measures Survey, 2007 to 2019 combined.
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Chart 1.b

Steps accumulated in each physical activity intensity, by sex and age group, household
population aged 18 to 79 years, 2007 to 2019

Female Male
average (steps/day) average (steps/day)

7500 ¢ 7500 ¢

5000 ¢

5000 ¢

2500 ¢ 2500 ¢

18-39 40-59 60-79 18-39 40-59 60-79
Age group Age group

. Sedentary . Low LPA, . Mid LPA . High LPA . MVPA

Notes: LFA: Light-intensity physical activity; MVPA: Moderate-to-vigorous physical activity.
Source: Statistice Canada. Canadian Health Measures Survey, 2007 to 2019 combined.

The odds ratios of having CVD, type 2 diabetes, hypertension, two or more chronic conditions, and poor
or fair general health for each additional 10-minute increase in time spent in each activity intensity is
presented in Chart 2. The odds ratios for low LPA were similar to those of all LPA, with mid LPA appearing
to be the level where more meaningful associations start to emerge. After adjustment for MVPA and
covariates, mid LPA was significantly associated with reduced odds of having CVD, hypertension, two or
more chronic conditions, and poor or fair general health, while high LPA was significantly associated with
reduced odds of having CVD. MVPA was associated with reduced odds of having all conditions and poor
or fair general health. The odds ratios for high LPA were significantly lower than those of MVPA for CVD,
hypertension, and two or more chronic conditions (i.e., denoting a greater decrease in the likelihood of
having the health indicators); however, once adjusted for MVPA, the odds ratios for high LPA were
attenuated.
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Chart 2

0dds of having a given health outcome, according to the number of minutes spent at each activity intensity, household
population aged 18 to 79 years, 2007 to 2019

Sedentary All LPA MVPA
Health cutcome Health outcome Health outcome
» T
Cardiovascular disease a Cardiovascular disease ¢ LH Cardiovascular disease - -
. LN
" . :
Type 2 Diabetes ¢ H Type 2 Diabetes ¢ LH Type 2 Diabetes F ==
* . :
“ . .
Hypertension ¢ . Hypertension ¢ L] Hypertension & -
» .
.' . :
Two or more chronic conditions ¢ ; Two or more chronic conditions ¢ . Two or more chronic conditions b -
.
» - H
Poor/fair general health p ¥ Poor/fair general health p 2 Poor/fair general health p -
0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5
odds ratio odds ratio odds ratio
Low LPA Mid LPA High LPA
Health outcome Health outcome Health outcome
[N - - I
Cardiovascular disease p LN Cardiovascular disease ¢ - Cardiovascular disease - = B
. - -
LM - e E
Type 2 Diabetes ¢ LH Type 2 Diabetes ¢ mma Type 2 Diabetes p —
- — e
1
L - L] E
Hypertension . Hypertension b - Hypertension p -
L) - e
|: L E -
Two or more chronic conditions ¢ . Two or mere chronic conditions ¢ " Two or more chronic conditions —ld
L -,
‘E - -—
Poor/fair general health . Poor/fair general health p - Poor/fair general health p e
L4 - ——
0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5
odds ratio odds ratie odds ratio

Model Adjustment I No adjustment I MVEA I MVPA and covariates

Motes: LPA: light-intensity physical activity; MVPA: moderate-to-vigorous physical activity. Models are either not adjusted, adjusted for MVPA, or adjusted for MVPA and covariates
(=ex, age group, body mass index category, marital status, adjusted income, education, smoking status, drinking status, and total fruit and vegetable consumption). Odds ratios are
expressed for every 10-minute increase in time spent at each intensity.

Source: Statistics Canada, Canadian Health Measures Survey, 2007 to 20159 combined.

Models using steps accumulated at each intensity (Chart 3) showed greater variability in the estimates
than for minutes of activity intensity, but overall, the same patterns were observed. Similar to minutes, it
seems that higher intensities on the LPA band were associated with lower odds of having any of the
health indicators. After adjusting for MVPA and covariates, steps in mid LPA were significantly associated
with lower odds of having CVD, two or more chronic conditions, and poor or fair general health, while
steps in high LPA were statistically significant for CVD. Steps in MVPA were associated with reduced
odds of having all conditions and poor or fair general health. Also, the odds ratios for steps in high LPA
were significantly lower than those of steps in MVPA for having CVD, hypertension, and two or more
chronic conditions, but the effects weakened after adjusting high LPA for MVPA. Note that the odds ratios
are expressed for every 1,000-step increase for each intensity. The 1,000-step increase is high for
sedentary activity, and this could explain why there was a large increase in the odds of having each
health indicator for sedentary activity for the first two models (i.e., not adjusted and adjusted for MVPA).
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Chart 3

0dds of having a given health outcome, according to the number of steps at each activity intensity, household population
aged 18 to 79 years, 2007 to 2019

Sedentary AllLPA MVPA
Health outcome Health outcome Health outcome
Cardiovascular disease  — Cardiovascular disease ¢ - Cardiovascular disease L]
— - .
E L] E N
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Motes: LPA: light-intensity physical activity; MVPA: moderate-to-vigorous physical activity. Models are either not adjusted, adjusted for MVPA, or adjusted for MVPA and covariates
(=ex, age group, body mass index category, marital status, adjusted income, education, smoking status, drinking status, and total fruit and vegetable consumption). Odds ratios are
expressed for every 1,000-step increase for each intensity.

Source: Statistics Canada, Canadian Health Measures Survey, 2007 to 2019 combined.

Discussion

This study found that average daily minutes and average daily steps accumulated in each physical activity
intensity band varied across sex and age groups. Further subdividing LPA into three intensities (low, mid
and high), in addition to sedentary activity and MVPA, uncovered that within the LPA band, higher
intensities (i.e., mid and high LPA) tend to be more positively associated with better health indicators. In
other words, examining LPA as a single intensity range masks important health benefits that appear to
be more strongly associated with the top end of the LPA intensity range. On average, females and older
adults accumulated fewer minutes and steps in mid LPA, high LPA, and MVPA than their counterparts.
Consistent with prior research,” older adults allocated a greater proportion of their waking time to
sedentary behaviours compared with younger adults. Also, about half of their daily steps were
accumulated in sedentary activity and low LPA. Note that the published definition of sedentary behaviour
does not directly align with step accumulation.? Indeed, accelerometer processing methods, particularly
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the use of the 100 cpm threshold, can still classify some step accumulation as occurring during what the
accelerometer defines as sedentary time.

This study also examined the associations between activity intensities (sedentary activity, all LPA, low
LPA, mid LPA, high LPA and MVPA) and selected health indicators (CVD, type 2 diabetes, hypertension,
two or more chronic conditions, and poor or fair general health). While more time in sedentary behaviour
was associated with increased odds of adverse health outcomes, as observed in other studies,* this study
confirmed that more time moving at a light intensity can be beneficial for health.! 1?1518 1% Namely, mid
LPA appeared to represent the tipping point at which protective associations emerged, with the odds of
the health indicator decreasing as minutes and steps accumulated at this intensity and higher increased.
Across all examined health indicators, odds ratios for mid LPA were comparable to those observed for
MVPA, whereas those for high LPA were often lower, suggesting that both mid and high LPA may be
intense enough to confer health benefit for adults. Similar to other studies,* * associations between LPA
and health were often rendered non-statistically significant after adjustment for MVPA and covariates, to
various degrees, depending on the health indicator. This is because a 10-minute increase of MVPA
represents a larger dose of expended energy than a 10-minute increase of LPA. Including MVPA in the
model without standardizing intensities to equivalent energy expenditure can diminish the effect of lower
intensities. Also, for individuals with lower movement efficiency or fithess, a given activity may require
greater energy expenditure and represent a higher relative intensity, such that activities classified as light
intensity may still provide meaningful health benefits. Absolute volumes ignore the importance of relative
intensity, whereby some subgroups may require more relative effort to engage in activities at lower
absolute intensities.™

Public health implications

Experts support the need for thinking of movement as a 24-hour paradigm that includes LPA.3%33 They
also recognize the importance of promoting LPA, with a push to define a specific LPA dose
recommendation in future guidelines.®* However, further work is needed to better understand how to
characterize this range of movement intensity that captures a broad range of activities and its importance
for health.

LPA represents a more accessible form of physical activity for many, especially those who currently do
not engage in any MVPA."® Indeed, it is easier to transition from sedentary behaviour to LPA than from
sedentary behaviour to MVPA, and the dose-response curve shows that the greatest benefit of movement
comes at the very bottom (i.e., going from no physical activity to a little bit)."® '® The historical focus of
the field of physical activity epidemiology on the link between MVPA and good health has evolved in a
new direction that acknowledges that the whole day matters.3'-3® This newer approach emphasizes
simplified messages (e.g., “sit less, move more, and more often”'®) and easy-to-interpret metrics that
individuals are familiar with (e.g., step counts from smartwatches and smartphones'’) and that can be
capitalized upon to enhance future guidelines.

Because step counts are accumulated across all intensity bands (i.e., from sedentary activity to MVPA),
it is critical to characterize their distribution and health implications to inform the development of future
physical activity recommendations. While getting many daily steps from MVPA is positive for health, this
study suggests that increasing daily steps in mid and high LPA is also associated with health benefits.
However, given the cross-sectional nature of the CHMS, causality between physical activity and health
could not be determined.
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Limitations and strengths

The classification of LPA into low, mid and high categories based on tertiles was data-driven. These
thresholds were intended solely for exploratory use within this study and should not be regarded as
universally applicable cut-points. However, the use of tertiles allowed a clearer understanding of the LPA
range and the association of finer ranges of LPA with the health indicators.

Since the CHMS is a cross-sectional study, all associations reported in this paper are cross-sectional
and don’t allow for talking about causality or directionality.

Also, it was not possible to develop a multivariate regression model with all intensities in the model at the
same time because of high correlation between the different intensities of physical activity. One
movement variable was included in the models at a time (or two variables when models were adjusted
for MVPA) to avoid multicollinearity issues.

Moreover, the independent variables in the regression models were converted to 10-minute and 1,000-
step units because these scales are most meaningful for interpreting MVPA intensity. While this scaling
is less intuitive for sedentary activity, the same units were applied to all intensities to maintain consistency
across models.

Finally, for the odds ratio estimates, the confidence intervals tended to be wider when high LPA was used
as the model’s independent variable. This can be explained by the fact that only about 6.6% of total LPA
time falls within this tertile and that step counts in the high LPA band account for only 16.1% of total LPA
steps. On average, high LPA represents fewer minutes and steps than MVPA.

Conclusion

In conclusion, this study highlights that LPA represents a significant portion of daily waking time and that
within this intensity band there is variability in the associations with health indicators. While MVPA is
associated with health benefits, LPA may represent a more accessible form of physical activity for many
adults. Health messaging could reinforce that all movement is beneficial, including lower intensities of
physical activity, especially in place of being sedentary.

Statistics Canada, Catalogue no. 82-003-X 16 Health Reports, Vol. 37, no. 09, September 2026



Research article The missing middle: Exploring light-intensity physical activity

and how it relates to health among adults in Canada

References

10.

11.

Ross R, Chaput J-P, Giangregorio LM, et al. Canadian 24-Hour Movement Guidelines for Adults aged
1864 years and Adults aged 65 years or older: An integration of physical activity, sedentary behaviour,
and sleep. Applied Physiology, Nutrition, and Metabolism 2020. https://doi.org/10.1139/apnm-2020-
0467.

Center for Surveillance and Applied Research, Public Health Agency of Canada. Physical Activity,
Sedentary behaviour and Sleep (PASS) indicators data tool, 2025 Edition. Public Health Infobase.
Ottawa (ON): Public Health Agency of Canada 2025.

Warburton DER and Bredin SSD. Health benefits of physical activity: A systematic review of current
systematic reviews. Current Opinion in Cardiology 2017
https://doi.org/10.1097/HCO.0000000000000437.

Saunders TJ, Mclsaac T, Douillette K, et al. Sedentary behaviour and health in adults: An overview of
systematic reviews. Applied Physiology, Nutrition and Metabolism 2020. https://doi.org/10.1139/apnm-
2020-0272.

Colley RC, Garriguet D, Janssen |, et al. Physical activity of Canadian adults: Accelerometer results from
the 2007 to 2009 Canadian Health Measures Survey. Health Reports 2011.
https://www150.statcan.gc.ca/n1/pub/82-003-x/2011001/article/11396-eng.htm

Clarke J, Colley R, Janssen |, et al. Accelerometer-measured moderate-to-vigorous physical activity of
Canadian adults, 2007 to 2017. Health Reports 2019. https://doi.org/10.25318/82-003-x201900800001-
eng.

Prince SA, Melvin A, Roberts KC, et al. Sedentary behaviour surveillance in Canada: Trends, challenges
and lessons learned. International Journal of Behavioral Nutrition and Physical Activity 2020.
https://doi.org/10.1186/s12966-020-00925-8.

Prince SA, Chaput J-P, Colley RC, et al. Unlocking the potential of light-intensity physical activity for
public health: A call to action for research. British Journal of Sports Medicine 2026.
https://doi.org/10.1136/bjsports-2025-111179.

Colley RC, Guerrero M and Bushnik T. Intersecting risk factors for physical inactivity among Canadian
adults. Health Reports 2023. https://www150.statcan.gc.ca/n1/pub/82-003-x/202301 1/article/00002-
eng.htm

ParticipACTION. Moving Beyond Stagnation: Elevating Physical Activity in Canada — 2025
ParticipACTION Report Card on Physical Activity for Adults, https://www.participaction.com/the-
science/adult-report-card/ (2025, accessed April 21, 2026).

Amagasa S, Machida M, Fukushima N, et al. |s objectively measured light-intensity physical activity
associated with health outcomes after adjustment for moderate-to-vigorous physical activity in adults? A
systematic review. International Journal of Behavioral Nutrition and Physical Activity 2018.
https://doi.org/10.1186/s12966-018-0695-z.

Statistics Canada, Catalogue no. 82-003-X 17 Health Reports, Vol. 37, no. 09, September 2026


https://doi.org/10.1139/apnm-2020-0467
https://doi.org/10.1139/apnm-2020-0467
https://doi.org/10.1139/apnm-2020-0467
https://doi.org/10.1097/HCO.0000000000000437
https://doi.org/10.1097/HCO.0000000000000437
https://doi.org/10.1139/apnm-2020-0272
https://doi.org/10.1139/apnm-2020-0272
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2011001%2Farticle%2F11396-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976386498%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=zElqv0Lx3x5OmMqXkZNUINGJ3N7g98tnAaHfSsnyNzs%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2011001%2Farticle%2F11396-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976386498%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=zElqv0Lx3x5OmMqXkZNUINGJ3N7g98tnAaHfSsnyNzs%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2019008%2Farticle%2F00001-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976445938%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=4Ngf%2FhH0D%2FScC9m3KNd5fvLj2wqOLxwbDCVVMkpV52Q%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2019008%2Farticle%2F00001-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976445938%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=4Ngf%2FhH0D%2FScC9m3KNd5fvLj2wqOLxwbDCVVMkpV52Q%3D&reserved=0
https://doi.org/10.1186/s12966-020-00925-8
https://doi.org/10.1186/s12966-020-00925-8
https://doi.org/10.1136/bjsports-2025-111179
https://doi.org/10.1136/bjsports-2025-111179
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2023011%2Farticle%2F00002-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976487753%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=GmCnWk9tmkuZMYmsICI37Z6CGZAkC7%2FzGXmTobUH%2FRM%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2023011%2Farticle%2F00002-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976487753%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=GmCnWk9tmkuZMYmsICI37Z6CGZAkC7%2FzGXmTobUH%2FRM%3D&reserved=0
https://www.participaction.com/the-science/adult-report-card/
https://www.participaction.com/the-science/adult-report-card/
https://doi.org/10.1186/s12966-018-0695-z
https://doi.org/10.1186/s12966-018-0695-z
https://doi.org/10.1186/s12966-018-0695-z

Research article The missing middle: Exploring light-intensity physical activity
and how it relates to health among adults in Canada

12. Chastin SFM, De Craemer M, De Cocker K, et al. How does light-intensity physical activity associate
with adult cardiometabolic health and mortality? Systematic review with meta-analysis of experimental
and observational studies. British Journal of Sports Medicine 2019. https://doi.org/10.1136/bjsports-
2017-097563.

13. Rao DP, Orpana H and Krewski D. Physical activity and non-movement behaviours: Their independent
and combined associations with metabolic syndrome. International Journal of Behavioral Nutrition and
Physical Activity 2016. https://www150.statcan.gc.ca/n1/pub/82-003-x/2023011/article/00002-eng.htm

14. McGregor DE, Carson V, Palarea-Albaladejo J, et al. Compositional Analysis of the associations
between 24-h movement behaviours and health indicators among adults and older adults from the
Canadian Health Measure Survey. International Journal of Environmental Research Public Health 2018.
https://doi.org/10.3390/ijerph15081779.

15. Colley RC, Michaud | and Garriguet D. Reallocating time between sleep, sedentary and active
behaviours: Associations with obesity and health in Canadian adults. Health Reports 2018.
https://www150.statcan.gc.ca/n1/pub/82-003-x/2018004/article/54951-eng.htm

16. Ding D, Nguyen B, Nau T, et al. Daily steps and health outcomes in adults: A systematic review and
dose-response meta-analysis. The Lancet Public Health 2025.
https://www.sciencedirect.com/science/article/pii/lS2468266725001641

17. Stens NA, Bakker EA, Manas A, et al. Relationship of daily step counts to all-cause mortality and
cardiovascular events. Journal of the American College of Cardiology 2023.
https://doi.org/10.1016/j.jacc.2023.07.029.

18. Lee I-M, Powell KE, Sarmiento OL, et al. Even a small dose of physical activity can be good medicine.
Nature Medicine 2025. https://doi.org/10.1038/s41591-024-03396-7.

19. Ekelund U, Dalene KE, Tarp J, et al. Physical activity and mortality: What is the dose response and how
big is the effect? British Journal of Sports Medicine 2020. https://doi.org/10.1136/bjsports-2019-101765.

20. Statistics Canada. Canadian Health Measures Survey (CHMS) Data User Guide: Cycles 1 to 6,
https://www.statcan.gc.ca/en/statistical-programs/document/5071 D4 V3 (2020, accessed July 2025).

21. Colley R, Connor Gorber S and Tremblay MS. Quality control and data reduction procedures for
accelerometry-derived measures of physical activity. Health Reports 2010.
https://www150.statcan.gc.ca/n1/pub/82-003-x/2010001/article/11066-eng.htm

22. Colley RC and Tremblay MS. Moderate and vigorous physical activity intensity cut-points for the Actical
accelerometer. Journal of Sports Science 2011. https://doi.org/10.1080/02640414.2011.557744.

23. Wong SL, Colley R, Connor Gorber S, et al. Actical accelerometer sedentary activity thresholds for
adults. Journal of Physical Activity and Health 2011. https://doi.org/10.1123/jpah.8.4.587.

24. Aune D, Norat T, Leitzmann M, et al. Physical activity and the risk of type 2 diabetes: A systematic
review and dose—response meta-analysis. European Journal of Epidemiology 2015.
https://doi.org/10.1007/s10654-015-0056-z.

Statistics Canada, Catalogue no. 82-003-X 18 Health Reports, Vol. 37, no. 09, September 2026


https://doi.org/10.1136/bjsports-2017-097563
https://doi.org/10.1136/bjsports-2017-097563
https://doi.org/10.1136/bjsports-2017-097563
https://www150.statcan.gc.ca/n1/pub/82-003-x/2023011/article/00002-eng.htm
https://www150.statcan.gc.ca/n1/pub/82-003-x/2023011/article/00002-eng.htm
https://doi.org/10.3390/ijerph15081779
https://doi.org/10.3390/ijerph15081779
https://doi.org/10.3390/ijerph15081779
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2018004%2Farticle%2F54951-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976582205%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=vW6bJXjLeRHl%2B2RGehZz2QQA2NtVI4EiNb9qBIkvAsM%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2018004%2Farticle%2F54951-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976582205%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=vW6bJXjLeRHl%2B2RGehZz2QQA2NtVI4EiNb9qBIkvAsM%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS2468266725001641&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976647081%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=VjTpe601vbw0FjzuEaC0onIkzW%2FPxAtGzOH1VjBfJ2o%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS2468266725001641&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976647081%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=VjTpe601vbw0FjzuEaC0onIkzW%2FPxAtGzOH1VjBfJ2o%3D&reserved=0
https://doi.org/10.1016/j.jacc.2023.07.029
https://doi.org/10.1016/j.jacc.2023.07.029
https://doi.org/10.1038/s41591-024-03396-7
https://doi.org/10.1136/bjsports-2019-101765
https://doi.org/10.1136/bjsports-2019-101765
https://www.statcan.gc.ca/en/statistical-programs/document/5071_D4_V3
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2010001%2Farticle%2F11066-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976710650%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=sHihpct8aEqMPHIqiK%2B7Fn7R2cvmp39xGp4cC%2Fjcqgg%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww150.statcan.gc.ca%2Fn1%2Fpub%2F82-003-x%2F2010001%2Farticle%2F11066-eng.htm&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976710650%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=sHihpct8aEqMPHIqiK%2B7Fn7R2cvmp39xGp4cC%2Fjcqgg%3D&reserved=0
https://doi.org/10.1080/02640414.2011.557744
https://doi.org/10.1080/02640414.2011.557744
https://doi.org/10.1123/jpah.8.4.587
https://doi.org/10.1123/jpah.8.4.587
https://doi.org/10.1007/s10654-015-0056-z
https://doi.org/10.1007/s10654-015-0056-z

Research article The missing middle: Exploring light-intensity physical activity

and how it relates to health among adults in Canada

25.

26.

27.

28.

29.

30.

31.

32.

33.

Xie B, Cai X, Zhu Y, et al. Accelerometer-measured light-intensity physical activity and the risk of
cardiovascular disease or death in older adults: A meta-analysis. Polish Heart Journal 2022.
https://doi.org/10.33963/KP.a2022.0120.

Carson J. Family spending power. Perspectives on Labour and Income 2002.
https://www.proquest.com/scholarly-journals/family-spending-power/docview/213993757/se-2

Bushnik T, Garriguet D and Colley R. Parent-Child association in body weight status. Health
Reports 2017. https://www150.statcan.gc.ca/n1/pub/82-003-x/2017006/article/14828-eng.htm

World Health Organization. Body mass index (BMI),
https://www.who.int/data/gho/data/themes/topics/topic-details/ GHO/body-mass-index (2026, accessed
February 9, 2026).

Tremblay MS, Aubert S, Barnes JD, et al. Sedentary Behavior Research Network (SBRN) - Terminology
Consensus Project process and outcome. International Journal of Behavioral Nutrition and Physical
Activity 2017. https://doi.org/10.1186/s12966-017-0525-8.

Lavie CJ, Lin G-M and Ross R. Invited Commentary: Health benefits associated with an active lifestyle
in the elderly population: Unigue opportunities associated with light-intensity physical activity. Canadian
Journal of Cardiology 2025. https://onlinecjc.ca/article/S0828-282X(24)00570-1/fulltext

Tremblay MS and Ross R. How should we move for health? The case for the 24-hour movement
paradigm. Canadian Medical Association Journal 2020. https://doi.org/10.1503/cmaj.202345.

Tremblay MS, Esliger DW, Tremblay A, et al. Incidental movement, lifestyle-embedded activity and
sleep: New frontiers in physical activity assessment. Canadian Journal of Public Health 2007 .
https://cdnsciencepub.com/doi/full/10.1139/H07-130

Ross R, Janssen | and Tremblay MS. Public health importance of light intensity physical activity. Journal
of Sport and Health Science 2024. https://doi.org/10.1016/j.jshs.2024.01.010.

Statistics Canada, Catalogue no. 82-003-X 19 Health Reports, Vol. 37, no. 09, September 2026


https://doi.org/10.33963/KP.a2022.0120
https://doi.org/10.33963/KP.a2022.0120
https://www.proquest.com/scholarly-journals/family-spending-power/docview/213993757/se-2
https://www150.statcan.gc.ca/n1/pub/82-003-x/2017006/article/14828-eng.htm
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index
https://doi.org/10.1186/s12966-017-0525-8
https://doi.org/10.1186/s12966-017-0525-8
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fonlinecjc.ca%2Farticle%2FS0828-282X(24)00570-1%2Ffulltext&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976900165%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=8Rb59NTC1qOsk0xnOPCTWaniXRLnrilkiA%2FVmPNKMfQ%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fonlinecjc.ca%2Farticle%2FS0828-282X(24)00570-1%2Ffulltext&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976900165%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=8Rb59NTC1qOsk0xnOPCTWaniXRLnrilkiA%2FVmPNKMfQ%3D&reserved=0
https://doi.org/10.1503/cmaj.202345
https://doi.org/10.1503/cmaj.202345
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcdnsciencepub.com%2Fdoi%2Ffull%2F10.1139%2FH07-130&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976955769%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=prYfctquPvY1m4tZY0RXSU4rWB06kVsLZtTikQFOPkY%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcdnsciencepub.com%2Fdoi%2Ffull%2F10.1139%2FH07-130&data=05%7C02%7Csophie.guilbault%40statcan.gc.ca%7C7c9c35a8e6c3422c4c9208df1277d2d3%7C258f1f99ee3d42c7bfc57af1b2343e02%7C0%7C0%7C639249977976955769%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=prYfctquPvY1m4tZY0RXSU4rWB06kVsLZtTikQFOPkY%3D&reserved=0
https://doi.org/10.1016/j.jshs.2024.01.010

	00001-eng_v1
	Missing middle LPA english v4
	The missing middle: Exploring light-intensity physical activity and how it relates to health among adults in Canada


