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Abstract
Background: Raw accelerometry data can provide valuable insights into speci�c attributes of physical activity, such as time spent
in intensity-speci�c activity. The aim of this study was to describe physical activity assessed with raw triaxial wrist-worn
accelerometers in mid-age Australian adults.

Methods: Data were from a sub-sample of a population–based cohort of mid-age adults living in Brisbane, Australia (N=767).
Participants (mean age: 60.4; SD:7.1 years) wore a triaxial accelerometer (Actigraph wGT3X-BT) on the non-dominant wrist during
waking hours for seven consecutive days. Data were included if wear time was at least 600 min/day over at least four days
(n=700). Total physical activity, expressed as acceleration in gravitational equivalent units (1mg=0.001g), and time spent in
moderate-vigorous intensity physical activity (MVPA; >100 mg) using different bout criteria (non-bouted, 1-, 5-, and 10-min bouts)
were calculated.

Results: Mean acceleration was 23.2 mg (SD: 7.5) and did not vary by gender (men: 22.4; women: 23.7; p-value: 0.073) or
education (p-value: 0.375). On average, mean acceleration was 10% (2.5 mg) lower per decade of age from age 55y. The median
durations in non-bouted, 1-min, 5-min and 10-min MVPA bouts were, respectively, 68 (25th-75th: 45-99), 26 (25th-75th: 12-46), 10
(25th-75th: 3-24) and 8 (25th-75th: 0-19) min/day.

Conclusion: This is one of the �rst population-based cohort studies to provide a detailed description of raw accelerometer
physical activity in mid-age adults in Australia. Such data can be used to investigate how different patterns and intensities of
physical activity vary across the day/week and in�uence health outcomes.

Introduction
Because of the importance for public health, global surveillance of physical activity has improved substantially in recent years
(1). Data from the Global Observatory for Physical Activity show that at least 90% of countries worldwide have estimates of self-
reported physical activity from at least one survey, and approximately 30% maintain physical activity surveillance at the
population level (2).

These self-reported data are important because they have demonstrated associations with numerous health outcomes (3). The
typical questions used to assess physical activity assess structured and purposive behaviour, mostly in relation to active
transport and recreational activities (4). Time spent in physical activities which are more 'incidental' (for example short episodes
of walking during paid or unpaid work or taking the stairs) may not be captured in most self-report measures (4). This information
is important because these 'incidental' activities may also be associated with positive health outcomes (3, 5).

The use of accelerometry in population-based studies has increased in recent years and has created windows of opportunity for
researchers to assess the full spectrum of physical activities (5–7). These studies have con�rmed the proli�c self-report data
which show that time spent in moderate-to-vigorous physical activity is bene�cial for health (3, 5, 8). Recent studies with
accelerometry-measured physical activity have also shown that the protective effect for all-cause mortality (8) and speci�c health
outcomes related to physical function (9) may be considerably larger than those observed in studies of self-report measures of
physical activity. There is also growing evidence to suggest that light intensity activity, and even small amounts of high-intensity
habitual physical activity, may be bene�cial for health (10, 11). Stiles and colleagues have shown that pre-menopausal women
who spent just one minute per day doing very high intensity physical activity (equivalent to running), had better bone health than
their counterparts who did not (11). Stamatakis et al., have also suggested that high intensity 'incidental' activity (such as running
up the stairs) may be bene�cial for improving health (12).

Raw accelerometer data provides numerous metrics for describing physical activity in terms of patterns of movement at different
intensities and in different bout durations. This may help to improve understanding of sociodemographic and other determinants
of physical activity, which will help to identify key intervention points and target groups, as well as associated health outcomes.
(13–15). The overall aim of this study was was to describe physical activity assessed with raw triaxial wrist-worn accelerometers
in mid-age Australian adults. The speci�c aims were to (1) describe daily acceleration assessed with raw triaxial wrist-worn
accelerometers, as an indicator of overall physical activity in mid-age Australian adults; (2) compare time spent in bouts of
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differing duration of moderate-vigorous physical activity (MVPA); (3) compare differences in time spent in non-bouted and 10-
minute bouted MVPA by gender, age, education, income and occupation; and (4) describe time spent in vigorous-intensity physical
activity according to gender, age, education, income and occupation.

Methods
We analysed data from the HABITAT study (16). This was a population-based cohort study of mid-age adults living in Brisbane,
Australia. A multi-stage sampling process was used to select a representative and socioeconomically diverse sample of over
17,000 adults aged 40–65 years. The baseline measures were collected in 2007 via a mail survey, with 11,085 responses
(response rate 68.4%). At baseline in 2007, the sample was representative of the Brisbane population, but with slightly more
women, tertiary educated and higher income participants. The participants were surveyed by mail again in 2009, 2011 and 2013.
For the present study, 767 people who had responded to the four mail surveys were included in a sub study in 2014 to collect
objective measures of physical activity and physical functioning. The mail survey study protocol received ethical clearance from
the Queensland University of Technology Human Research Ethics Committee (Ref. Nos. 3967H & 1300000161) and survey
completion and return was taken as informed consent. The sub study protocol received ethical clearance from The University of
Queensland Human Research Ethics Committee (Ref. No. 2013000443) with participants provided a signed consent form.
Detailed information on the design of the HABITAT study has been published previously (16–18).

All participants were asked to wear a triaxial accelerometer (Actigraph wGT3X-BT) on the non-dominant wrist during waking
hours for seven consecutive days. The accelerometer recorded raw acceleration in three axes and provided raw data expressed in
gravitational equivalent units (g) (1 g = 9.81 m/s2). Data were collected at 30 Hz time resolution. Raw data were processed in R
using the most up to date GGIR package, a widely used open-source code (13). This involved a calibration to local gravity (19, 20),
adjustment for non-wear time and a �lter for abnormally high values. Non-wear time was de�ned as periods of at least 60
consecutive minutes of low acceleration with little variability (13). The vector magnitude of the three axes was used to calculate
activity-related acceleration using Euclidian Norm minus 1g [ENMO=√(x2 + y2 + z2)-1]. For segments with invalid data, the average
of similar time-of-day data points from other days of measurement in the same individual were imputed. Data were initially
aggregated in 5-second time series. Data were included if wear time was at least 600 min/day on at least four days.

Data were used to quantify overall physical activity expressed as acceleration in milligravity units (mg), as well as time spent in
activities at different intensities using the intensity thresholds (moderate intensity: acceleration 100–400 mg; vigorous intensity:
acceleration higher than 400 mg) proposed by Hildebrand et al (21). Durations of moderate-vigorous physical activity (MVPA)
were estimated using four different criteria for bout duration (non-bouted, 1-, 5- and 10-minute bouts). Bouts of physical activity
were identi�ed as time windows with activities that started with 5-s epoch value equal to or higher than the intensity threshold
(100 mg for moderate; 400 mg for vigorous) and for which 80% of subsequent 5-s epoch values were equal to or higher than the
intensity threshold. This approach has been widely used in previous studies with raw accelerometry data (5, 9, 13, 22, 23). We
focused mainly on non-bouted MVPA and bouts lasting at least 10 minutes, as recommended in previous physical activity
guidelines (3).

Sociodemographic characteristics were assessed in 2014 (gender and age) and in 2013 (education, income, and current
occupation type) using standardised questionnaire items. Data were categorised as follows: gender (men; women); age (45–54;
55–64; ≥ 65 years); education (year 12 or less; certi�cate or diploma; bachelor degree or higher); annual household income before
tax (< $ 41,599; $41,600 - $93,599; $93,600), and current occupation type (managers or professionals; clerical or administrative;
community, personal or sales; labourer; retired).

Statistical analyses were conducted using Stata 17.0. Descriptive analyses were used to summarise physical activity variables
according to gender, age, education, income, and occupation. Mean and standard deviation were used to describe overall daily
acceleration and minutes in non-bouted MVPA. Minutes in bouts of 10 minutes were described for MVPA using median and
interquartile range due to skewed distribution of the variable. We also estimated the proportion of participants who spent an
average of at least one minute per day in vigorous physical activity (VPA). Crude and adjusted regression models were used to
investigate the associations of acceleration, non-bouted MVPA, 10 minute-bouts of MVPA, and proportion who reported any VPA,
with sociodemographic variables. Due to differences in data distribution, linear regression models were used for acceleration and
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MVPA (non-bouted), quantile regression for MVPA (10-min bout) and Poisson regression with adjustment for robust variance for
any VPA. Adjusted models included mutual adjustment for gender, age groups, education, income and occupation.

Results
Of the 767 people who consented to participate, 715 participants (93%) wore an accelerometer, and 700 had at least four valid
days of measurement (600 + minutes of measurement each day); and 80% of participants wore the accelerometer for 7 days. Of
the 3,926 days of valid measurement, average wear time was 16.0 hours (SD: 2.1). Wear compliance was similar across
sociodemographic groups. The analytical sample included 60% women and 41% had a university degree; one third of participants
were retired (Table 1). The average age was 60.3 (SD: 7.0) years.

Table 1
Sample description and average acceleration (mg) by sociodemographic characteristics. Brisbane 2016 (N = 700)

Variables Accelerometry data Average acceleration (mg)

N % Mean (SD) p value   β Crude (95%CI)   β Adjusted (95%CI) a  

Gender       0.902          

Men 282 40.3 23.8 (8.2)     Ref   Ref  

Women 418 59.7 23.8 (7.4)     -0.1 (-1.2; 1.1)   1.0 (-0.3; 2.3)  

Age       < 0.001          

45–54 181 25.9 26.7 (8.6)     Ref   Ref  

55–64 292 41.7 23.9 (7.6)     -2.8 (-4.2; -1.4)   -2.8 (-4.2; -1.3)  

65+ 227 32.4 21.3 (6.1)     -5.5 (-6.9; -4.0)   -4.5 (-6.4; -2.7)  

Education       0.525          

Year 12 or less 213 30.5 23.6 (7.4)     Ref   Ref  

Certi�cated/diploma 204 29.2 24.3 (8.4)     0.6 (-1.8; 2.1)   0.1 (-1.4; 1.7)  

Bachelor degree or higher 281 40.3 23.5 (7.5)     -0.1 (-1.5; 1.3)   -0.2 (-1.8; 1.4)  

Income (per year)       0.002          

< $ 41,599 149 23.2 21.6 (6.9)     Ref   Ref  

$41,600 - $93,599 232 36.1 24.1 (7.9)     2.5 (1.0; 4.1)   0.7 (-0.9; 2.4)  

$93,600 + 262 40.7 24.7 (7.8)     3.1 (1.6; 4.7)   1.0 (-0.9; 2.8)  

Occupation b       < 0.001          

Managers/ professionals 260 38.7 24.5 (7.8)     Ref   Ref  

Clerical/ administrative 71 10.6 23.3 (6.5)     -1.3 (-3.2; 0.7)   -1.5 (-3.7; 0.7)  

Community/ personal/ sales 68 10.1 26.5 (7.0)     1.9 (-0.1; 3.9)   1.8 (-0.5; 4.0)  

Labourer 66 9.8 28.4 (9.1)     3.8 (1.8; 5.8)   5.2 (2.9; 7.5)  

Retired 158 23.5 20.8 (6.3)     -3.7 (-5.2; -2.3)   -1.3 (2.9; 7.5)  

Other/non paid work 49 7.3 22.6 (7.7)     -1.9 (-4.2; 0.4)   -1.9 (-4.5; 0.6)  

a mutually adjusted for other variables in the model

b Labourer: Technicians, trade, machinery operators, drivers and labourers
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Values of mean acceleration by sociodemographic characteristics are presented in Table 1. Daily mean acceleration was 23.2 mg
(SD: 7.5). Overall, average daily acceleration did not vary by gender or education. Mean acceleration was lowest in participants
who were older, had low income and those who were retired. In the adjusted analyses, age, income and occupation were
associated with average daily acceleration. Average acceleration was 5.5 mg lower in participants aged 65 + years than those
aged 45-54y, 3.1 mg higher in those in the top than those in bottom income category, and 5.5 mg higher among labourers than
among managers and professionals.

Distribution of physical activity by levels of acceleration is presented in Fig. 1. Most time was spent in activities with an average
acceleration between 50–99 mg (light intensity). Daily median duration of light intensity was 141 minutes. Of the total time spent
in activities with acceleration ≥ 100 mg (68 minutes), two thirds were in activities with average acceleration between 100–149
mg. As shown in Fig. 2, median time spent in MVPA was 68 (25th -75th : 45–99) minutes/day when no bout criterion was used.
This estimate decreased by approximately 60% for MVPA in bouts of 1-minute [Median: 26 (25th -75th : 12–46)]. When MVPA
was estimated in bouts of 5-min and 10-min, the medians for MVPA were 10 (25th -75th : 3–24) and 8 (25th -75th : 0–19)
minutes/day, respectively (Fig. 2).

Minutes in non-bouted MVPA and in bouts of 10-minutes, by sociodemographic variables, are presented in Table 2. Overall, the
magnitude and direction of the associations between sociodemographic variables and MVPA varied by the bout criteria used. For
example, total non-bouted MVPA did not differ by gender, but men accumulated more MVPA in bouts of 10 minutes than women.
There were inverse associations between age and minutes in MVPA, and a positive association between income and MVPA,
regardless of bout criteria. In the multivariate analyses, only age and occupation were associated with minutes in non-bouted
MVPA and only gender and income were associated with MVPA in 10 min bouts. On average, labourers spent 30 minutes per day
more in non-bouted MVPA than managers and professionals.
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Table 2
Description of MVPA (minutes/day) non-bouted and of 10 minutes, and association with sociodemographic characteristics.

Brisbane 2016 (N = 700).

  MVPA Non-bouted   MVPA 10 min-bouts

Variables Mean
(SD)

p
value

  β Crude
(95%CI)

  β Adjusted

(95%CI)a

  Median
(IQR)

p
value

  β Crude
(95%CI)

  β Adjusted

(95%CI)a

Gender   0.153             0.001        

Men 79.9
(43.6)

    Ref   Ref   10.5
(2.0;
25.2)

    Ref   Ref

Women 75.4
(38.9)

    -4.5
(-10.7;
1.7)

  -0.4
(-7.0;
6.2)

  5.7
(0.0;
17.7)

    -4.8
(-7.9;
-2.0)

  -4.5
(-7.7;
-1.3)

Age   < 
0.001

            0.004        

45–54 93.1
(43.1)

    Ref   Ref   9.0
(2.3;
22.1)

    Ref   Ref

55–64 78.9
(40.9)

    -14.2
(-21.5;
-7.0)

  -14.2
(-21.9;
-6.4)

  8.5
(0.0;
23.1)

    -0.4
(-3.9;
3.0)

  -1.0
(-4.7;
2.7)

65+ 62.4
(33.4)

    -30.7
(-38.4;
-23.0)

  -25.4
(-35.0;
-15.7)

  4.7
(0.0;
17.7)

    -4.3
(-7.9;
-0.7)

  -0.5
(-5.1;
4.2)

Education   0.927             0.025        

Year 12 or less 77.1
(42.3)

    Ref   Ref   5.6
(0.0;
19.8)

    Ref   Ref

Certi�cated/diploma 78.1
(42.0)

    1.0
(-6.9;
8.9)

  -2.3
(-10.3;
5.7)

  8.4
(1.0;
20.7)

    2.8
(-0.8;
6.4)

  -0.2
(-4.1;
3.6)

Bachelor degree or
higher

76.6
(39.1)

    -0.5
(-7.8;
6.9)

  0.0 (-8.4;
8.4)

  8.4
(0.0;
22.1)

    2.8
(-0.5;
6.1)

  0.3 (-3.7;
4.4)

Income (per year)   0.003             < 
0.001

       

< $ 41,599 65.4
(39.1)

    Ref   Ref   3.3
(0.0;
14.6)

    Ref   Ref

$41,600 - $93,599 79.8
(44.9)

    14.3
(6.0;
22.7)

  4.1 (-4.6;
12.8)

  6.2
(0.0;
21.9)

    2.9
(-0.4;
6.2)

  1.6 (-2.5;
5.8)

$93,600 + 81.1
(36.5)

    15.7
(7.6;
23.8)

  1.8 (-7.9;
11.5)

  10.5
(2.2;
23.8)

    7.3
(4.0;
10.5)

  5.3 (0.6;
9.9)

Occupation b   < 
0.001

            0.017        

a mutually adjusted for other variables in the model

b Labourer: Technicians, trade, machinery operators, drivers and labourers



Page 7/14

  MVPA Non-bouted   MVPA 10 min-bouts

Managers/
professionals

80.9
(37.2)

    Ref   Ref   10.6
(2.0;
23.6)

    Ref   Ref

Clerical/
administrative

76.1
(34.8)

    -4.8
(-15.1;
5.5)

  -5.1
(-16.6;
6.5)

  6.6
(0.0;
19.8)

    -4.1
(-9.1;
1.0)

  -0.4
(-6.0;
5.1)

Community/
personal/ sales

91.3
(42.0)

    10.4
(0.0;
20.9)

  9.5 (-2.2;
21.3)

  6.9
(1.8;
22.0)

    -3.4
(-8.5;
1.7)

  -0.4
(-6.1;
5.2)

Labourer 101.1
(53.5)

    20.3
(9.7;
30.8)

  25.1
(12.9;
37.2)

  3.3
(1.4;
28.4)

    -3.9
(-9.1;
1.3)

  -1.1
(-7.0;
4.7)

Retired 60.5
(33.3)

    -20.4
(-28.1;
-12.6)

  -7.6
(-17.5;
2.4)

  6.8
(0.0;
14.6)

    -7.3
(-9.9;
-3.5)

  -2.2
(-7.0;
2.6)

Other/non paid work 72.5
(44.7)

    -8.4
(-20.4;
3.5)

  -5.9
(-19.3;
7.4)

  8.0
(0.0;
21.3)

    -3.9
(-9.8;
2.0)

  -2.2
(-8.6;
4.2)

a mutually adjusted for other variables in the model

b Labourer: Technicians, trade, machinery operators, drivers and labourers
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Table 3
Proportion any VPA (1-min bout) by sociodemographic characteristics. Brisbane 2016 (n = 700)

Variables % p value   Crude   Adjusted a

  PR (95%CI)   PR (95%CI)

Gender   0.535        

Men 33.3     1.00   1.00

Women 31.1     0.94 (0.75; 1.16)   1.02 (0.81; 1.28)

Age   < 0.001        

45–54 52.5     1.00   1.00

55–64 30.5     0.58 (0.47; 0.73)   0.65 (0.52; 0.83)

65+ 17.6     0.34 (0.25; 0.46)   0.48 (0.33; 0.70)

Education   0.060        

Year 12 or less 26.3     1.00   1.00

Certi�cated/diploma 31.4     1.19 (0.88; 1.62)   1.05 (0.77; 1.43)

Bachelor degree or higher 36.3     1.38 (1.05; 1.81)   1.04 (0.76; 1.42)

Income (per year)   < 0.001        

< $ 41,599 24.8     1.00   1.00

$41,600 - $93,599 26.7     1.08 (0.76; 1.53)   0.85 (0.59; 1.24)

$93,600 + 43.1     1.74 (1.27; 2.37)   1.04 (0.77; 1.49)

Occupation b   < 0.001        

Managers and professionals 43.9     1.00   1.00

Clerical and administrative 31.0     0.71 (0.49; 1.03)   0.75 (0.49; 1.13)

Community, personal and sales 33.8     0.77 (0.54; 1.11)   0.86 (0.57; 1.30)

Labourer 28.8     0.66 (0.44; 0.98)   0.83 (0.53; 1.29)

Retired 16.5     0.38 (0.26; 0.55)   0.60 (0.38; 0.96)

Other/non paid work 32.7     0.74 (0.49; 1.14)   0.80 (0.51; 1.26)

a mutually adjusted for other variables in the model

b Labourer: Technicians, trade, machinery operators, drivers and labourers

Proportions of individuals who did an average of at least one minute per day of vigorous activities ('any VPA') according to
sociodemographic variables are presented in Table 4. Around one third of both men and women did at least one minute per day in
vigorous intensity activities. This proportion was lowest among individuals 65 + years old, those with less than year 12 education,
with annual income lower than $41,599, and among participants who were retired. In the adjusted analyses, only age was
inversely associated with vigorous physical activity. Participants 65 + years were 57% less likely to do any vigorous intensity
physical activity than those who were 45-54years.

Discussion
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This is the �rst study to describe raw data from accelerometers in a cohort of Australian adults. In this unique large population-
based cohort, our observations con�rm that total physical activity varies by some sociodemographic characteristics, but with
some unexpected �ndings which contrast previous research using self-report measures. In our study, the duration of total physical
activity, as well as the magnitude and direction of the associations between sociodemographic characteristics and physical
activity, depended on the bout criterion used in the analyses. Our analyses suggest that the commonly reported gender and
socioeconomic differences in physical activity (24) emerge or are more pronounced when more structured physical activities are
measured. Our �ndings also showed that approximately one third of both men and women did at least one minute per day in
vigorous intensity activities, however this was lower among those were older and those who were retired.

The comparability of our �ndings with previous studies is limited by the scarcity of population-based studies with device-
measures of physical activity during this life stage that used similar protocols. In our study, average acceleration per day was
23.8mg. Previous studies that used similar protocols found similar estimates. In a sample of older adults (60 + years) Ramires
and colleagues reported average daily acceleration of 23.4 mg in men and 23.1 mg in women (22). Data from the UK Biobank
show higher average acceleration among adults in the age range similar to that in our study (7).

Our estimates of time spent in activities of different intensity, as well as the direction and magnitude of differences in physical
activity according to sociodemographic variables, varied according to bout duration. As has been demonstrated in previous
studies (22), the estimates of average time in MVPA decrease with more restrictive bout criteria. These differences in physical
activity estimates highlight important measurement issues, especially in relation to compliance with current physical activity
guidelines which have been developed based on evidence from self-report measures (3). For example, in our study the proportion
of respondents who technically met the physical activity recommendation of at least 150 minutes per week in MVPA was 95.1%,
59.3%, 32.2% and 24.2% when different bout criteria were used. This reinforces that caution is needed when using accelerometers
to assess 'prevalence' of meeting physical activity guidelines. As current physical activity guidelines are based on self-reported
data, it is erroneous to base estimates of compliance with guidelines using data from accelerometers. Our results also highlight
the importance of detailing methods used to manage accelerometer data, as different criteria for this “objective” method can
produce different results.

Global estimates of self-reported physical activity in 142 countries show that women are less active than men in most countries.
In Australia, the prevalence of physical inactivity assessed using self-report measures is approximately 30–40% higher in women
than in men (24). Our study, however, did not show consistent gender differences. Overall, there were no gender differences in
average acceleration and non-bouted MVPA per day. These �ndings are similar to those from population-based studies in Norway,
Sweden and the US, which have shown that mid-age women and men did not differ when overall physical activity levels were
measured with accelerometers (25, 26). Moreover, previous studies with self-report measures of physical activity have suggested
that the gender gap in physical activity might not occur in mid-age and older adults (27). However, in our study, women spent
slightly less time than men in 10 minute bouted MVPA. It may be that women accumulate more of their physical activity in brief
bouts of incidental activities, whereas men may engage in more structured physical activities. This highlights the advantage of
this type of assessment, which is not well-captured in self-reported measures.

Our data con�rm the well documented inverse association between physical activity and age. However, the magnitude of
associations between age and MVPA were slightly attenuated in the adjusted models. Our �ndings could suggest that the
association between retirement and physical activity is confounded by age, and that retirement does not necessarily explain the
age differences in physical activity.

Socioeconomic position is often demonstrated as an important correlate of physical activity levels. Our �ndings showed that
income was positively associated with physical activity, but education was not. Other studies with self-reported measures of
physical activity have shown similar results (27, 28). This may be partly explained by the extent to which different indicators of
socioeconomic position may enable or constrain physical activity. Positive associations between income and physical activity
and might represent access to resources such as health and sporting equipment and/or clubs and supervised exercise training.
High income may also re�ect more control over working conditions to enable discretionary time for physical activity. In contrast,
education, which re�ects knowledge attainment, can have a variable association with income and working conditions.
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Adjusted analyses indicated that only age was inversely associated with vigorous physical activity: participants aged 65 + years
were 57% less likely to do any vigorous intensity physical activity than those who were 45-54years. However, approximately one
third of both men and women did at least one minute per day in vigorous intensity activities. This is important given previous
research showing small amounts of high-intensity habitual physical activity, such as one minute per day, can be bene�cial for
health (10, 11). This type of physical activity participation may provide more viable opportunities for people reluctant or
disinterested in vigorous activity participation generally.

This study has several strengths. Physical activity was measured using accelerometry which is less susceptible to the biases
associated with recall and social desirability intrinsic to self-reported measures (4). The use of device measured MVPA
accumulated in different bout lengths provides the opportunity to understand the potential importance of less structured activities
(i.e. activities that were not sustained for at least 10 minutes), accumulated throughout the day, for health outcomes. The use of
raw data is a strength because it allows comparability between studies, regardless of decisions about data processing (13). The
participants were part of a larger randomly selected population-based sample, which enabled us to examine a range of
sociodemographic variables and contributes to the generalisability of results.

Some limitations of our study should be considered. This study was based on data from a subsample of the original cohort.
Although the analytical sample is likely representative of Brisbane residents, there is slight over representation of individuals with
high socioeconomic position, who tend to more active (based on self-report data) than more disadvantaged participants (16).
Hence physical activity levels in our study may be overestimated. By estimating physical activity using accelerometers, we were
unable to provide the context or domains (e.g. leisure, transportation, work-based) of physical activity. Future studies could
integrate objective measures of physical activity and self-report data for more description. Studies could also use GPS data to
identify the local and type of physical activity. This study was conducted in one major metropolitan city in Australia, which may
not generalise to other areas, in particular rural and remote locations. As the study participants were drawn from those who had a
history of responding to the larger mail study, it may be that the participants were healthier and more interested in the study
focus.

Conclusion
Findings of this study have shown that accumulation of physical activity among mid-age older adults occurs mostly through
activities of light to moderate intensity, in short bouts. These �ndings suggest substantial low levels of physical activity in older
people and those with low income. These �ndings are important as they identify speci�c groups which should be targeted by
public health interventions for increasing population levels of physical activity.
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Figure 1

Distribution of physical activity by levels of acceleration. Brisbane 2016 (N=700)
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Figure 2

Box-and-whisker plot of average minutes per day in moderate-vigorous physical activity according to bout duration. Brisbane
2016 (N=700).


