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Abstract 

Purpose: Actigraph accelerometers are widely used devices to objectively assess physical 

activity. The GT3X version has two filter options to be selected prior to data assessment 

(normal and low frequency extension filter option). It is not clear whether the resulting 

physical activity levels differ depending on the choice of the filter. The aims were to compare 

GT3X data collected using the different filter options during free-living activities and to 

establish correction factors if the results were not comparable. 

Methods: 65 participants of the population-based SAPALDIA-cohort (50.8% women, age 

range 40-80 years) wore two GT3X accelerometers with different filter selections 

simultaneously during 8 days. Spearman correlations, Wilcoxon rank sum tests, McNemar 

tests, scatter plots and Bland Altman plots were used to compare the data. Correction factors 

were established using linear regression models. 

Results: Although Spearman correlations were high (r>0.93), there were significant 

differences in minutes per day between filter options for non-wearing time, and time spent in 

sedentary, light, and moderate-to-vigorous physical activity (all p<0.001) with more 

remarkable differences in the lower range of activity (sedentary and light activities). Mean 

counts/minute and steps per day were significantly higher using the low frequency extension 

filter (p<0.001). Most differences could be resolved using the correction factors. 

Conclusions: The observed differences are especially important when research is focusing on 

sedentary and light activities. In future studies, it is important to carefully evaluate the 

suitable filter option and to specify the filter choice in publications. The correction factors can 

be used to make data assessed using the low frequency extension filter comparable to data 

assessed using the normal filter option. 

Key words: Actigraph, physical activity, low frequency extension, sedentary behavior
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Introduction 

Paragraph number 1 The assessment of physical activity using objective devices such as 

accelerometers has increased in popularity (7). However, different accelerometers are being 

used and even if using the same monitors differences in firmware versions may limit 

comparability (21). The Actigraph accelerometer is a widely used accelerometer to 

objectively measure physical activity (15, 21). The model GT3X is a triaxial device that also 

includes a step counter and an inclinometer. The device has a digital filter that limits the 

sampling to the frequency range of 0.25 to 2.5 Hz to detect normal human motion (GT3X 

specifications on www.theactigraph.com). The low frequency extension filter option is a data 

collection option that extends the lower end of the filter cut-off (2). According to the 

manufacturer, this option is useful when measuring actigraph data for individuals who move 

slowly or take very light steps, such as the elderly (2). More details on the two filter options 

are not available. 

Paragraph number 2 Most studies using the GT3X do not specify the filter option used for 

data collection. However, it is not clear whether data from different studies are comparable if 

different filter options were used. If the data were not comparable, a correction factor may be 

helpful in order to compare data assessed with different filter options. 

Paragraph number 3 The aims of this study were therefore 1) to compare GT3X data 

collected using the normal and the low frequency extension filter during eight days of free-

living activity, and 2) if needed, to establish correction factors for the different accelerometer 

outcome variables to make data comparable between the two filter options. 

 

Methods 

Study design, procedure and participants 

http://www.theactigraph.com/
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Paragraph number 4 The present study was part of a large cohort study in Switzerland 

(SAPALDIA, Swiss Cohort Study on Air Pollution and Lung and Heart Disease in Adults (1)) 

which recruited cohort members from the general population aged 18 to 61 years at baseline 

in 1991. During the third follow-up of the study in 2010/2011, a sub sample of 65 participants 

(age range 40-80 years) was recruited for the validation of a physical activity questionnaire 

using accelerometers and was asked to wear two accelerometers simultaneously for 8 

consecutive days. Participants were requested to wear the two accelerometers close to each 

other, but the order of placement was not defined. One accelerometer was initialized selecting 

the normal and one selecting the low frequency extension filter. First instructions were given 

during the recruitment procedure in the study centers, detailed instructions were given by 

telephone and the accelerometers were sent and returned by postal mail. All participants had 

to complete a written signed consent form. The study was approved by the ethical committees 

of the respective study regions. 

Measurements 

Paragraph number 5 Accelerometers of the type ActiGraph GT3X (ActiGraph, Pensacola, 

FL, USA) were used. These devices measure accelerations ranging in magnitude from 0.05g 

to 2.5g.  The accelerometer output is digitized by a 12-bit analog-to-digital convertor at a rate 

of 30 Hz (2). The signal then passes through a digital filter that band-limits the accelerometer 

to the frequency range of 0.25 to 2.5 Hz. The filtered signal is integrated over a user-specific 

interval called epoch time. 

Paragraph number 6 One accelerometer was initialized using the normal filter option, the 

other one using the low frequency extension filter option with otherwise identical initializing 

parameters. These included an epoch time of 5s which were re-integrated to 60s for analyses 

and firmware version 4.4. The Actilife 5 software was used to initializes and download the 

accelerometers (www.theactigraph.com/products/actilife). The two devices were attached to 

http://www.theactigraph.com/products/actilife
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an elastic belt one next to the other and individuals were instructed to wear them on the right 

hip during waking hours. 

 

Data analysis 

Paragraph number 7 The uniaxial accelerometer data (vertical axis) was used in these 

analyses. In order to classify accelerometer output data into different physical activity 

intensity categories, cut-offs were used as follows. Minutes per week spent in sedentary (<150 

counts/minute) (12), light (150-2019 counts/min), and moderate-to-vigorous (≥2020 

counts/min) physical activity (18) were calculated as well as the number of steps per day. 

Non-wearing time was defined as 60 or more minutes of consecutive zeros. Minutes spent in 

bouts of 10 or more minutes (allowing for 2 minutes below threshold) in moderate-to-

vigorous physical activity were calculated. The MeterPlus software (Santech Inc., version 4.2, 

www.meterplussoftware.com) was used to clean the data and to calculate individual summary 

variables. 

Paragraph number 8 Spearman correlations were calculated between data assessed with the 

normal and with the low frequency extension filter. For sensitivity analyses, two additional 

cut-offs to distinguish between sedentary and light activities were used (100 counts/min (17), 

200 counts/min (4)), because differences between the filter options were mostly expected in 

the low frequency range (sedentary and light activities). The Wilcoxon rank sum test was 

used to test whether the mean difference between data assessed with the two filter options was 

significantly different from 0. Scatter plots with identity lines were used to display the 

correlations and Bland-Altman plots to show the extent of agreement between the two filter 

options. Proportions were calculated for meeting physical activity recommendations (at least 

150 min/week of moderate-to-vigorous physical activity (29)) and steps recommendations (at 

http://www.meterplussoftware.com/
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least 8’000 and 10’000 steps/day, respectively (26)) and the McNemar test was used to 

compare proportions between the two filter options. Statistical significance was set to p<0.05. 

Paragraph number 9 In a second step, a random sample of 33 of the 65 participants was 

drawn and correction factors were calculated for the output variables that were significantly 

different between the two filters (mean counts/minute, steps/day, non-wearing time and time 

spent in sedentary, light, moderate-to-vigorous physical activity including bouts) using linear 

regression models. These correction factors were then used to recalculate the corresponding 

results from the low frequency filter devices in the remaining sample (N=32) and compared to 

the normal filter data of that sub sample using Spearman correlations, scatter plots with 

identity lines, Wilcoxon rank sum tests and McNemar tests. STATA IC version 11 was used 

for statistical analyses (StataCorp LP, College Station, Texas, 2009). 

Paragraph number 10 In order to check whether the established correction factors can also be 

used for data analyzed using other widely used cut-offs, we re-analyzed the data using 

Freedson cut-offs (8) and re-applied the correction factors to that data. 

 

Results 

Paragraph number 11 Of the 65 participants, 33 were women (50.8%). The mean age was 

60.8 years (SD 9.9 years) and the age range was 40 to 80 years. Mean BMI was 26.6 kg/m
2
 

(95%-CI: 25.6 to 27.6). 

Paragraph number 12 Table 1 describes the comparison between the two filter options. 

Spearman correlations were high (r>0.93) for all outcome variables. The mean difference was 

large for sedentary time (+25.7 min/day) and for light activities (-31.5 min/day); the 

respective mean differences as percent of time recorded by the normal filter device for 

sedentary time and time spent in light activities were 4.5% and -13.4%, respectively. On the 

other hand, the mean difference for moderate-to-vigorous physical activity was small (-3.1 
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min/day), but this difference as percent of time spent in moderate-to-vigorous activities 

recorded by the normal filter device was larger (-21.3%). Mean counts/minute and steps/day 

were higher using the low frequency extension filter. All differences were statistically 

significant according to the Wilcoxon test. Changing the cut-offs for sedentary behavior to 

100 counts/minute and 200 counts/minute, respectively, did not change the results (data not 

shown). 

Paragraph number 13 Figure 1 and Supplemental Digital Content (SDC) Figure 1 show the 

scatter plots for the comparison of outcome variables assessed with the different filter options 

(left side: without correction, right side: with correction of the low frequency extension 

outcome variables, see below).  

Paragraph number 14 Even though the correlations were high (see Table 1), the identity lines 

show that non-wearing and sedentary time were systematically lower and time spent in light 

and moderate-to-vigorous physical activity systematically higher according to the low 

frequency compared to the normal filter (Figure 1 and SDC Figure 1, left side). Mean counts 

per minute (SDC Figure 1a) and steps/day (Figure 1a) were higher when assessed with the 

low frequency extension option with a remarkable difference for the latter. 

Paragraph number 15 Bland-Altman plots are displayed in Figure 2 and SDC Figure 2. These 

plots support the fact that non-wearing and sedentary time were systematically lower and time 

spent in light and in moderate-to-vigorous physical activity systematically higher according to 

data assessed with the low frequency extension filter option compared to the normal filter 

option. Furthermore, linear regression showed that for the mean counts/minute and the 

number of steps per day there was an association between the mean and the difference, with 

higher means resulting in larger (negative) differences (coefficient for counts/minute=0.034, 

p=0.048; coefficient for steps/day=0.33, p<0.001). 
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Paragraph number 16 The correction factors for the different accelerometer outcome 

variables are presented in Table 2. Figure 1 and SDC Figure 1 (right side) as well as Table 3 

present the comparisons of the outcome variables from the remaining sample by applying 

these correction factors to the data assessed with the low frequency extension filter. 

Graphically it is obvious that the correction factors help to harmonize the data which are now 

more evenly spread around the line of identity than in Figure 1 and SDC Figure 1 (left side). 

Furthermore, Table 3 shows that the data are more comparable after the correction factors 

were applied: The mean and median difference and the mean difference in percent are smaller 

than in Table 1, and the Wilcoxon rank sum test shows that for all accelerometer outcome 

variables except for moderate-to-vigorous physical activity the mean difference between filter 

options was not significantly different from zero. 

Paragraph number 17 The proportion of participants achieving at least 8000 steps/day was 

44.6% according to the normal filter and 98.5% according to the low frequency filter 

(p<0.0001). The proportion achieving at least 10’000 steps/day was 18.5% according to the 

normal filter and 87.7% according to the low frequency filter (p<0.0001). 67.7% (according 

to the normal filter) and 69.2% (according to the low frequency filter) reached at least 150 

minutes/week of moderate-to-vigorous physical activity (p=0.32). We also compared the 

categorization of achieving at least 150 minutes/week of moderate-to-vigorous physical 

activity for the two filter options. Here, all but one individual (1.5%) fell into the same 

category independent of the filter option. After applying the correction factors, there was no 

significant difference in the proportion meeting the steps recommendations between the two 

filter options (based on 8’000 steps/day (40.6 vs. 37.5%, p=0.32) or 10’000 steps/day (12.5 

vs. 15.6%, p=0.56)). 

 

Discussion 
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Paragraph number 18 The present study shows that in an adult population, results from the 

globally used Actigraph GT3X accelerometer varied significantly according to the filter 

option used. Differences were especially remarkable in the lower range of the activity 

spectrum (sedentary and light activities) and in mean steps per day. However, most 

differences could be resolved using correction factors developed based on linear regression. 

Even though physical activity research often focuses on moderate and vigorous intensity 

activity, a new focus on sedentary behavior has evolved over the past years, showing that 

sedentary behavior is a distinct risk factor for health independent of physical (in)activity (20, 

23, 24). On the other hand, even light-intensity activities have been shown to have favorable 

health effects, at least in older adults (3, 9). Replacing sedentary time with light-intensity 

activities may have a potential for health promotion (3). Therefore, the findings of the present 

study may especially play a role for research in the domain of sedentary behavior and light-

intensity physical activity. 

Paragraph number 19 Differences between the two filter options were not so much expected 

for moderate-to-vigorous intensity activities, as such activities usually do not consist of 

movements occurring at the lower end of the frequency range. Even though the differences 

between the two filter options were significant for moderate-to-vigorous physical activity 

(and remained significant even after applying the correction factor), these small differences 

are not meaningful with regard to their health impact (e.g. around 3 minutes difference out of 

30 minutes) in populations that have activity levels comparable to the participants of the 

present study. Likewise, categorizing individuals into meeting or not meeting physical 

activity recommendations of at least 150 minutes/week of moderate-to-vigorous physical 

activity (29) did not yield different results based on filter choice. However, as the difference 

in percent of the moderate-to-vigorous activity time recorded by the normal filter was 

substantial (>20%), the mean difference in minutes will be larger in more active populations. 
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This may also be the case when moderate-to-vigorous activity time is expressed as a 

cumulative measure over the week as done in most physical activity guidelines or 

recommendations to prevent weight gain (6). In these instances, the correction factor may still 

be useful. 

Paragraph number 20 The most remarkable difference was found for the number of steps per 

day. Depending on the filter choice, participants with a mean age of about 60 years spent 

7700 (normal filter) and more than 15’000 steps/day (low frequency filter), respectively. 

Assuming a step length of 0.5 to 1 meter, this step difference equals a walking distance of 

3.65 to 7.3 kilometers per day or 40 to 90 minutes of walking at a pace of 5 kilometer/hour. 

This is a large difference and most relevant as a difference of 1.6 kilometers in walking 

distance per day (1.6 versus ≥3.2 kilometers/day) was associated with a relative risk of dying 

of 1.8 over 12 years in retired men (10). Walking more than 1 hour per day (compared to less 

than one hour) was furthermore associated with a longer life expectancy and a lower lifetime 

medical expenditure (19). Furthermore, individuals taking between 7500 steps and <10’000 

steps/day are considered as being somewhat active, while those taking ≥12’500 steps/day are 

considered as being highly active (27). Therefore, our participants would on average be 

considered as somewhat active according to the normal filter but as highly active according to 

the low frequency filter. These examples show the public health relevance of the differences 

between the two filter options found in this study. 

Paragraph number 21 The step outcomes when using the low frequency filter do not seem 

reasonable when put in relation to the time spent in light and moderate-to-vigorous physical 

activity and when compared with other populations (e.g. (28)). The Actigraph step function of 

an older version (model 7164) has been compared to observed steps taken and to pedometer 

counts. In a controlled setting (treadmill), the Actigraph model 7164 exactly counted (within 

±1%) observed steps taken most of the time at different treadmill speeds, while some of the 
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pedometers tended to underreport actual steps taken, especially at lower speeds (13). There 

was a high correlation between Actigraph model 7164 steps/day and Yamax pedometer 

steps/day (r=0.86, p<0.0001) (25). However, due to the higher sensitivity of the Actigraph 

compared to pedometers for detecting steps during slow walking, the Actigraph 7164 also 

recorded more “erroneous” steps than the Yamax pedometer, for example under typical motor 

vehicle travelling conditions (14). This was supported by a mean difference between the 

devices of 1845±2116 steps/day in free-living individuals (Actigraph>Yamax, p<0.0001) 

(25). The only study comparing the GT3X step count function with pedometers that we found 

was carried out in pregnant women (5). In that study, the GT3X underreported actual steps 

taken by up to 21%, especially during slower walking speeds (5). On the other hand, it is 

likely that the low frequency filter extension in our study increased the sensitivity of the 

GT3X step count function too much leading to an overcorrection of the reality (e.g. by 

detecting steps at the very low activity level or during motor vehicle transport). Steps can be 

useful to follow changes in physical activity behavior. If steps are used in relation to meeting 

recommendations, it is important to specify the instrument that was used to assess the number 

of steps. A comparison of steps recorded by the Actigraph GT3X with the two filter options 

and with observed number of steps could shed light on the validity of the GT3X step count 

function using different filter options in a future study. 

Paragraph number 22 The correction factors established based on linear regression were 

useful to convert the different GT3X accelerometer outcome variables assessed using the low 

frequency extension option. The converted outcome variables can then be compared to results 

from studies that had used the normal filter option. For the time spent in moderate-to-vigorous 

physical activity, the correction factors did not improve the comparison. 

Paragraph number 23 A limitation of the study was that moderate and vigorous activities 

could not be analyzed separately as too few individuals engaged in vigorous-intensity 
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activities. However, differences were expected especially in the lower range of activity, 

therefore vigorous-intensity activities were not so much of interest. Even though the sample 

was not selected representatively, the varying physical activity levels and the wide age range 

including older adults represent a diverse sample for these analyses. Only data of the vertical 

axis was analyzed in this study as most researchers still use uniaxial accelerometer data and 

the additional axes do not seem to improve the estimation of energy expenditure (11). 

However, further research may investigate the impact of different filter options on three-

dimensional accelerometer data. The placement of the monitors may play a role for the 

measurements. However it is most unlikely that placement was responsible for the large 

differences seen for steps per day and sedentary and light activities as differences were 

consistently in the same direction and not at random. A further limitation is that the estimates 

were not compared to a gold standard (e.g. direct observation) as the aim of the study was to 

investigate differences between filter choices during free-living activities. Future studies may 

assess differences in a laboratory setting using direct observation as comparison. Finally, the 

correction factors presented are useful for data analyzed using cut-offs for moderate-to-

vigorous activities in the range of 2000 counts/minute, such as the NHANES cut-offs (18) or 

the widely used Freedson cut-offs (8) (SDC Table 1). If using much lower cut-offs (e.g. (16, 

22)), however, the correction factors will likely not be appropriate (SDC Table 1). 

Paragraph number 24 Recently, the new Actigraph GT3X+ was launched. With these new 

devices, filter choice and choice of epoch time can be applied after data collection. Further 

research may investigate how results differ between the different filter options using the 

GT3X+. However, older versions of the Actigraph are still commonly used and the 

corrections factors established in the present study will be useful for all studies using the older 

version (GT3X). 

Conclusions 
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Paragraph number 25 The present analyses indicate that 1) results for all accelerometer 

outcome variables differed significantly according to the filter option used, 2) results may not 

be comparable across studies if different filter options were used. It is therefore recommended 

3) to specify the filter option used to collect Actigraph GT3X data in research articles and 4) 

to carefully evaluate the suitable filter option depending on the research question, study 

population and necessity of comparability with other studies. For public health research, 

especially in the field of sedentary behavior and light-intensity physical activity, the 

differences between filter options found in this study are highly relevant as the calculated 

activity levels differ widely. This may lead to large amounts of misclassifications of 

individuals. Finally, if the low frequency extension filter option was used to assess data, the 

correction factors developed in the present study may be used to convert the accelerometer 

outcome variables in order to be comparable with data assessed using the normal filter option. 
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Figure Captions 

 

Figure 1. Scatter plots for comparison of data assessed with normal and with low frequency extension filter 

options 

Figure 2. Bland-Altman plots for the agreement of data assessed with normal and with low frequency extension 

filter options 

Abbreviations: NF = normal filter, LF = low frequency extension filter, SD = standard deviation 

 

Supplemental Digital Content (SDC) 

SDC Figure 1. Scatter plots for comparison of data assessed with normal and with low frequency extension 

filter options 

SDC Figure 2. Bland-Altman plots for the agreement of data assessed with normal and with low frequency 

extension filter options 

Abbreviations: NF = normal filter, LF = low frequency extension filter, SD = standard deviation 
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Figure 1 
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Figure 2 
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Table 1. Correlations and comparison between data assessed with normal and with low frequency extension 

filter options (N=65) 

 

Spearman 

r 

Mean (normal 

filter) ±SD 

Mean (low 

frequency 

filter) ±SD 

Mean diff. ± 

SD 

Mean diff. in 

%
1)

 

Median 

diff. 

p-value 

Non-wearing time 

(min/d) 

0.97 579.7 ± 66.3 570.8 ± 64.0 8.9 ± 13.3 1.5 ± 2.2 7.9 <0.001 

Sedentary time 

(min/d) 

0.96 579.3 ± 70.0 553.6 ± 72.9 25.7 ±  17.6 4.5 ± 3.1 25.4 <0.001 

Light activities 

(min/d) 

0.98 250.2 ± 67.1 281.7 ± 70.1 -31.5 ±  14.3 -13.4 ± 7.0 -27.6 <0.001 

MVPA activities 

(min/d) 

0.98 30.8 ± 25.5 33.8 ± 26.3 -3.1 ± 3.6 -21.3 ±  67.7 -2.3 <0.001 

Bouts (≥10 min) 

MVPA (min/d) 

0.99 15.5 ± 22.6 16.6 ± 22.8 -1.0 ± 2.2 -18.4 ± 38.4 -0.1 <0.001 

Steps/day 0.93 7696 ± 3132.1 

15’119 ± 

4329.9 

-7424 ± 1736 -108.4 ± 43.2 -7353 <0.001 

Mean counts/min 0.99 308.9 ± 135.4 346.7 ± 140.2 -37.8 ±  19.5 -13.7 ± 7.3 -37.7 <0.001 

1) denominators were the time (min/d), steps/day and counts/min, respectively, recorded by the normal filter 

Abbreviations: MVPA = moderate-to-vigorous physical activity; min/d = minutes per day, SD = standard deviation; diff. = difference 
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Table 2. Correction factors based on linear regression (N=33) 

Outcome variables 

Correction factors (linear 

regression) 

Non-wearing time 

(min/d) 

2.996 + 1.01 * non-wearing 

time (LF) 

Sedentary time (min/d) 

62.74 + 0.93 * sedentary 

time (LF) 

Light activities (min/d) 

-20.21 + 0.96 * light 

activities (LF) 

MVPA activities (min/d) -1.56 ± 0.95 * MVPA (LF) 

Bouts (≥10 min) MVPA 

(min/d) 

-0.798 + 0.98 * bouts 

MVPA (LF) 

Steps/day 

-2946.84 + 0.70 * mean 

steps/day (LF) 

Mean counts/min 

-25.67 + 0.96 * mean 

counts/min (LF) 

Abbreviations: LF= low frequency extension filter, MVPA = moderate-to-vigorous physical activity; min/d = minutes per 

day 
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Table 3. Correlations and comparison between data assessed with normal and with low frequency extension 

filter options using correction factors (N=32) 

 

Mean (normal 

filter) ±SD 

Mean (low 

frequency filter) 

±SD 

Mean diff. ± SD  

Mean diff. in 

%
1)

 

Median 

diff. 

p-value 

Non-wearing time 

(min/d) 

580.0 ± 58.2 580.7 ± 56.8 -0.8 ± 9.1 -0.2 ± 1.5 -1.3 0.30 

Sedentary time 

(min/d) 

583.5 ± 59.0 583.4 ± 57.0 0.1 ± 15.6 -0.1 ± 2.7 -2.8 0.72 

Light activities 

(min/d) 

245.5 ± 63.6 245.2 ± 65.2 0.3 ± 14.8 0.26 ± 6.4 4.1 0.41 

MVPA activities 

(min/d) 

31.1 ± 27.2 30.5 ± 26.5 0.6 ± 2.8 -5.6 ± 54.5 1.1 0.045 

Bouts (≥10 min) 

MVPA (min/d) 

15.4 ± 24.7 15.4 ± 24.6 0.1 ± 1.4 -6.0 ± 32.1 0.8 0.12 

Steps/day 7456 ± 2464 7482 ± 2533 -26 ± 973 -0.9 ± 14.5 58 0.93 

Mean counts/min 303.5 ± 121.4 301.0 ± 121.8 2.5 ± 15.9 1.0 ± 6.4 1.9 0.35 

1) denominators were the time (min/d), steps/day and counts/min, respectively, recorded by the normal filter 

Abbreviations: MVPA = moderate-to-vigorous physical activity; min/d = minutes per day, SD = standard deviation; diff. = difference 
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SDC 1 (Figure) 
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SDC 2 (Figure) 
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SDC 3 (Table). Comparison between data assessed with normal and with low frequency extension filter options 

analyzed based on different cut-offs (Freedson et al 1998; Matthews et al. 2005) using correction factors 

developed based on data analyzed with the NHANES cut-offs (N=32) 

 

Mean (normal 

filter) ±SD 

Mean (low 

frequency filter) 

±SD 

Mean diff. ± SD  

Mean diff. in 

%
1)

 

Median 

diff. 

p-value 

Freedson (1998) cut-offs for mvpa (≥1952 cpm)     

Light activities 

(min/d) 

244.0 ± 63.2 243.7± 65.0 0.3 ± 14.9 0.3 ± 6.5 4.1 0.38 

MVPA activities 

(min/d) 

32.6± 27.5 32.0 ± 26.8 0.6 ± 2.9 -4.8 ± 48.6 0.7 0.10 

Bouts (≥10 min) 

MVPA (min/d) 

15.8 ± 25.0 16.0 ± 25.2. -0.2 ± 1.2 -4.5 ± 24.7 0.4 0.87 

Matthews (2005) cut-offs for mvpa (≥760 cpm)     

Light activities 

(min/d) 

175.4 ± 41.6 165.6 ± 43.3 9.8 ± 14.8 5.9 ± 8.1 13.6 0.0008 

MVPA activities 

(min/d) 

101.1 ± 44.2 109.0 ± 44.0 -7.9 ± 9.7 -9.5 ± 13.30 -5.3 0.0001 

Bouts (≥10 min) 

MVPA (min/d) 

36.6 ± 33.3 41.1 ± 33.5 -4.5 ± 6.2 -18.7 ± 34.3 -2.4 0.0001 

1) denominators were the time (min/d), steps/day and counts/min, respectively, recorded by the normal filter 

Abbreviations: MVPA = moderate-to-vigorous physical activity; min/d = minutes per day, SD = standard deviation; diff. = difference 

 

 

 

 


