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ABSTRACT

Objectives We examined sedentary time and physical
activity in different contexts among ageing workers,
between their workdays and days off, and recent retirees,
between their weekdays and weekend days.

Design Cross-sectional study.

Setting Finnish Retirement and Aging study and
Enhancing physical activity and healthy ageing among
recent retirees—Randomised controlled in-home physical
activity trial.

Participants 137 workers (544 measurement days) and
53 retirees (323 days), who provided data for at least 1
workday/weekday and 1 day off/weekend day.

Primary and secondary outcome measures Physical
activity behaviour was measured with a combined Global
Positioning System and accelerometer device (SenseDoc
V.2.0), providing information on sedentary time, light
physical activity and moderate-to-vigorous physical
activity (MVPA) by locations (home or non-home) and trips
(active travel, ie, speed <20 km/hour and passive travel, ie,
speed >20 km/hour).

Results Workers accumulated more sedentary time and
physical activity at non-home locations than at home on
workdays, while the opposite was confirmed for days off
(p<0.01). Workers accrued more MVPA on days off than
on workdays (34 vs 28 min, p<0.05), of which 9min on
workdays and 14 min on days off was accrued during
active travel. Retirees’ physical activity behaviour did not
differ between weekdays and weekend days (p>0.05).
Regardless of the day, retirees accumulated 33 min of daily
MVPA, of which 14 min was accrued during active travel.
Conclusions Workers accumulated more MVPA on days
off than on workdays, and their activity behaviour varied
between workdays and days off at different locations.

Our results showed that a large proportion of the MVPA
was accumulated during travel at slower speeds, which
suggests that active travel could be a feasible way to
increase MVPA among older adults.

Trial registration number NCT03320746.

INTRODUCTION

With advancing age, physical activity is essen-
tial for maintaining health and physical func-
tioning." Physical activity can be accrued from
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» Physical activity behaviour was measured with a
device including Global Positioning System and ac-
celerometer capabilities; this allowed us to measure
simultaneously both the intensity and the contexts
of physical activity.

» We were able to separate workdays and days off
based on the diary filled in by the workers, rather
than estimating workdays based on the day of the
week, as has commonly been done in prior studies.

» Our study population consisted of older adults and
therefore the results may not be generalisable to
younger age groups. In addition, the percentage of
men was small among both workers and retirees,
limiting the generalisability of the findings to men.

» Our attempt to indicate active travel using the di-
chotomy of trips with a speed of less or more than
20 km/hour is somewhat rudimentary, as trips with
a speed of less than 20 km/hour may also include
slow driving, for example, in traffic congestion.

» Cross-sectional study design does not allow causal
inference.

different domains including work, leisure
and travel. Earlier studies have reported that
physical activity differs between workdays and
days off in adult populations.2 ? Furthermore,
the daily physical activity on workdays has
been found to vary by commuting mode*’
and occupation.” ® It has been reported that
after retirement, physical activity decreases
particularly when retiring from manual occu-
pations’ ” and that sedentary time increases
after retirement especially among women
and remains at a high level among men.?
However, few studies have been conducted
with device-based measurements to examine
the contexts of sedentary time’ and physical
activity'’ among older adults. Recent develop-
ments in wearable sensors, such as combining
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Global Positioning System (GPS) devices with accelerom-
eters, have made this possible.

Previous studies have shown that the physical activity of
older adults often takes place on roads,'" in areas where
the density of shops and restaurants is high,'* and during
travel." Prior findings suggest that most of the adults’
moderate-to-vigorous physical activity (MVPA) was accu-
mulated at home and in the workplace, but the highest
MVPA ratios in relation to total time spent at a location
were obtained at sport facilities and during travel."*

To the best of our knowledge, no previous study has
focused on different levels of activity intensity, including
sedentary time, of ageing workers’ and recent retirees
while also using information about the type of day and
the context of the activity behaviour. Workers of over 55
years of age have been defined as ageing workers."”

Therefore, the aim of this study was to examine the
differences in sedentary time, light physical activity and
MVPA, among ageing workers and recent retirees in
different contexts using accelerometer and GPS measure-
ments. To increase the precision in our estimates, the
accumulated minutes of activity (sedentary time, light
physical activity and MVPA) were calculated separately by
location (home, non-home locations) and during trips
(ie, relocation from one place to another or making a
round trip, dichotomised as active travel: speed <20km/
hour or passive travel: speed 220km/hour), and by the
type of day (workdays and days off for those still at work,
and on weekdays and weekend days for retirees).

MATERIALS & METHODS

Study population

The study population consisted of participants from the
Finnish Retirement and Aging study (FIREA) and the
Enhancing physical activity and healthy ageing among
recent retirees—Randomised controlled in-home phys-
ical activity trial (REACT). In this study, we used baseline
data from both these studies.

The FIREA study is an ongoing longitudinal cohort
study of older public sector workers in Finland, estab-
lished in 2013. The detailed description of the FIREA
study design has been reported elsewhere.'® Briefly,
participants were first contacted using a questionnaire 18
months prior to their estimated retirement date, which
was obtained from the Pension Insurance Institute for
the Municipal Sector in Finland (Keva). In Finland, the
Public Sector Pensions Act regulates the retirement ages
of the public sector employees. From 2005 onwards,
public sector employees were permitted to retire, at the
earliest, after reaching the age of 63 years and, at the
latest, after reaching 68 years of age. Information on the
estimated retirement date was used in the formation of
the FIREA study population as well as in scheduling the
data collection. None of the participants from the FIREA
study included in the current study had reached their esti-
mated retirement date and were all still working. In the
REACT study, all participants had already retired. After

responding to the general questionnaire, the Finnish-
speaking participants with an estimated retirement date
between 2017 and 2019, who were still working and who
lived in Southwest Finland, were invited to participate in
a clinical substudy (n=773). Of these, 290 (38%) partic-
ipated in the clinical substudy between September 2015
and May 2018. The GPS measurements were included in
the protocol in March 2016.

The REACT studyis arandomised controlled trial, which
examines the effectiveness of a 12-month technology-
based intervention on sedentary time and physical
activity among newly retired participants. The REACT
study comprised 231 Finnish public sector employees
who retired between January 2017 and December 2018.
The baseline measurements for the REACT study were
conducted on average lyear and 2months after retire-
ment (range: 0 months to 32 months, SD 6.4 months).

A GPS and accelerometer device was proposed for 213
FIREA participants and 61 REACT participants. Four
FIREA participants did not want to wear the device; one
reported reason was that the device was considered too
large and uncomfortable. Three FIREA and one REACT
participant encountered technical problems with the
GPS device and thus did not provide any GPS and acceler-
ometer data. Consequently, there were 206 FIREA partic-
ipants and 60 REACT participants who successfully used
the device.

In the study, we included those measurement days on
which the participants wore the GPS and accelerometer
device for 600 min or more, which is commonly used as
the required cut-off for a valid day.'"’ '” Wear time was
detected using Choi’s method, which flags as non-wear
time any measure within a 90 min time window of consec-
utive zero counts, allowing a 2-min interval of non-zero
counts with the up/downstream 30min consecutive
zero counts window.'® ¥ Furthermore, we restricted the
sample to those FIREA participants who provided data for
at least one workday and 1 day off, and the REACT partic-
ipants to those with valid data for at least 1 weekday and
1weekend day. The final analytical sample included 137
participants (544 days) for the FIREA study and 53 partic-
ipants (323 days) for the REACT (flow chart provided as
online supplemental figure 1). The measurement for the
participants who met the selection criteria was completed
during spring (38%), summer (15%), autumn (23%)
and winter (25%) for the FIREA participants; while in the
REACT study the measurements were completed during
spring (23%), autumn (47%) and winter (30%).

Patient and public involvement statement

No patients or the members of the public were involved
in the development of the research question or the design
of this study. The volunteer study cohort participants were
involved in the conduct of the study.

GPS and accelerometer measurements
We used a waist-worn SenseDoc V.2.0 device (Mobysens
Technologies, Canada) for measuring physical activity
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behaviour and its contexts in both studies. A study nurse
supplied and gave instructions on the use of the device to
the participants during a clinical examination visit. The
FIREA participants were asked to wear the device for a
minimum of 2 workdays and 2 days off, and the REACT
participants were asked to wear the device during all
waking hours except when bathing or swimming on seven
consecutive days. Participants, in both studies, were asked
to keep a diary where they provided information about
their bedtimes, and in addition the FIREA participants
were asked to record their workdays and days off. After
the measurement period, the participants returned the
devices and the diaries by mail.

The embedded sensors of the SenseDoc V.2.0 device
include a high-sensitivity GPS receiver and a tri-axial
accelerometer. The detailed description of the features of
the device has been reported elsewhere.'® In both studies,
the devices were initialised to record GPS data at every 1
s and accelerometer data at an 80 Hz sampling rate. The
raw GPS and accelerometer data were extracted from
SenseDoc V.2.0 with SenseAnalytics (V.1.9 and V.1.10)
before being aggregated into counts at l-min epochs.
The software used to process the raw GPS and acceler-
ometer data were Python (V.3.6.6), R (V.3.5.3), ArcGIS
(V.10.3.1) and Postgresql (V.11.1) with a PostGIS exten-
sion (V.2.5.1r17027).

Identification of locations and trips

We used an algorithm developed by Thierry et al***' to
identify locations visited and trips made from raw GPS
data. A location was defined as a place where the partici-
pant stayed for a longer time or a place where the partic-
ipant made frequent shorter visits, regardless of his
or her physical activity levels. A trip was defined as the
travel between two locations or making a round trip. The
trip could include different modes of travel, and during
the same trip various levels of physical activity may have
occurred. To identify the home location, we compared
the coordinates of the identified GPS locations to the
participants’ registered home address coordinates. The
location, which was the nearest to and within 100 m of the
participant’s registered home address was marked as the
participant’s home. For those participants who did not
have a registered address (n=6) or the distance between
the home address and the nearest identified location was
more than 100 m (n=11), the home was determined to be
the location where the participant spent most of his/her
time. Of the home locations defined by the coordinates,
94% were also the locations where most time was spent
during the measurement. All other identified locations
except the home were consequently defined as non-home
locations. For each trip, the travelling speed was calcu-
lated based on the trip length and trip duration (km/
hour). The trips were divided according to average trav-
elling speed into <20km/hour trips and =20km/hour trips,
suggesting active and passive travel, respectively. In an
urban environment and among an ageing population
cycling® * is also likely to be included in the <20km/

hour category. The software used to identify the locations
and trips were ArcGIS (V.10.3.1) and Postgresql (V.11.1)
with a PostGIS extension (V.2.5.1r17027).

Measurement of sedentary time and physical activity

Raw accelerometer data were converted to ActiGraph
equivalent activity counts using the Brgnd et al algo-
rithm*! (for details, see the ‘activityCounts’ package
in R®). Counts per second were then aggregated into
counts per minute to apply commonly used thresholds
for activity intensity: sedentary behaviour (<100 counts/
min), light physical activity (>100and <2020 counts/min)
and MVPA (>2020 counts/min).*® Time spent on each
activity intensity level was aggregated for each location
and trip identified on a day-to-day basis. To separate the
days, we used the recorded bedtime from the diaries.

Covariates

Age, gender, occupational status, mobility limitations,
body mass index (BMI) and neighbourhood disad-
vantage were considered as covariates because of their
known association with sedentary behaviour?” and phys-
ical activity.” *** In addition, we took the device wear
time and measurement season (spring, summer, autumn
and winter) into account in the analyses. Information
regarding age, gender and occupational status were
obtained from the register of the Pension Insurance Insti-
tute for the Municipal Sector in Finland (Keva). Occu-
pational status was categorised into two groups based on
the International Classification of Occupations (ISCO)*:
non-manual (ISCO classes 1-4, eg, physicians, teachers,
registered nurses and secretaries) and manual (ISCO-
classes 5-9, eg, practical nurses, cooks, maintenance
workers and cleaners). Information regarding mobility
limitation was based on the validated RAND-36 Health
Survey (identical with the Short Form SF-36).%** Mobility
limitation was defined as having difficulty in walking 2
km, and it was categorised into no limitations (no) and
limitations (somewhat and markedly). Body weight and
height were measured during the clinical examination at
baseline, and BMI was calculated (as weight in kg/height
in m*). For neighbourhood disadvantage, we calculated a
standardised index based on the national mean of house-
hold incomes (inversely coded), the proportion of those
with a low education and the percentage of unemploy-
ment in the home neighbourhood (250x250 m map grid
cell); this information was obtained from the population
registers provided by Statistics Finland. The specifics of
this variable have been described elsewhere.” *

Statistical methods

Characteristics of the participants were described as mean
values with SD for continuous variables, and as frequencies
and percentages for categorical variables. Linear regres-
sion analysis with generalised estimating equations (GEE)
were used to compare mean daily sedentary time, light
physical activity and MVPA between workers and retirees
in total and at different locations and during trips. The
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GEE models controlled for the intra-individual correla-
tion between repeated measurement days. The models
were first adjusted for age, gender and device wear time,
and then further for season, occupational status, mobility
limitations, BMI and neighbourhood disadvantage.

As sensitivity analyses, we tested the influence of one
data selection decision: we used four different speed
thresholds to dichotomise the trips in addition to 20km/
hour used in the main analyses: 16 km/hour, 18 km/hour,
22 km/hour and 24km/hour.

Statistical analyses were performed using SAS statistical
software, V.9.4 (SAS Institute).

RESULTS

The majority of the participants in the FIREA and REACT
studies were women, 87% and 91 %, respectively. The mean
agewas 62.4years (range 60-64, SD 1.0) forworkers (FIREA)
and 64.8 (range 62-67, SD 1.1) for retirees (REACT). One-
third of the participants were manual workers and about
10% had mobility limitation in both study populations. The
mean BMI was higher among retirees (28.3, SD 4.6 kg/m®)
than among workers (26.0, SD 4.5 kg/ m2), while the mean
standardised neighbourhood disadvantage was rather
similar between workers (=0.1, SD 0.7) and retirees (0.1,
SD 1.0). No notable differences in the above-mentioned
characteristics were observed between eligible sample and
study population. Workers provided valid measurement
data for an average of 4.0days (SD 1.2) and retirees for
6.1days (SD 1.2) (table 1).

Table 1 Characteristics of the eligible sample and study population

Eligible sample Study population
Workers (FIREA) Retirees (REACT) Workers (FIREA)

Variable (n=213) (n=61) (n=137) Retirees (REACT) (n=53)
Gender n (%)

Male 31 (14.6) 6 (9.8) 18 (13.1) 5(9.4)

Female 182 (85.5) 55 (90.2) 119 (86.9) 48 (90.6)
Occupational category n (%)

Non-manual 142 (66.7) 41 (67.2) 92 (67.2) 37 (69.8)

Manual 71 (33.3) 20 (32.8) 45 (32.9) 16 (30.2)
Mobility limitation n (%)

No limitations 191 (90.1) 56 (91.8) 125 (91.2) 48 (90.6)

Limitations 21 (9.9) 5(8.2) 12 (8.8) 5(9.4)
Age

Mean (SD) 62.4 (1.0) 64.8 (1.1) 62.4 (1.0) 64.8 (1.1)
BMI

Mean (SD) 26.4 (4.8) 28.0 (4.6) 26.0 (4.5) 28.3 (4.6)
Neighbourhood
disadvantage”

Mean (SD) -0.1 (0.7) 0.1 (0.9) -0.1 (0.7) 0.1 (1.0)
Measurement season n (%)

Spring 52 (38.0) 12 (22.6)

Summer 20 (14.6) 0(0.0)

Autumn 31 (22.6) 25 (47.2)

Winter 34 (24.8) 16 (30.2)
Valid data (>600 min wear
time/day)

All days mean (SD) 4.0(1.2) 6.1 (1.2

Workdays/weekdays 2.1 (0.9 43(1.0

mean (SD)

Days off/weekend days 1.9 (0.7) 1.8 (0.5)

mean (SD)

*Frequency missing: eligible sample 47, study population 27.

FIREA, Finnish Retirement and Aging study; REACT, Enhancing physical activity and healthy aging among recent retirees — Randomized

controlled in-home physical activity trial.
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Figure 1
retirees.

Figure 1 illustrates the mean (unadjusted) wear time
on workdays and days off for workers, as well as on week-
days and weekend days for retirees by locations and trips.
Among the workers, the majority of wear time was accu-
mulated at non-home locations on workdays (488 min)
and at home during days off (483 min). Among retirees,
the majority of their wear time was accumulated at
home both on weekdays (550 min) and on weekend days
(551 min). Wear time spent during trips did not vary by
the type of day among workers or retirees.

Figure 2 (unadjusted) and table 2 (adjusted for all
covariates) present mean daily sedentary time, light phys-
ical activity and MVPA for workers and retirees by the type
of day in total and at different locations and during trips.
The mean daily sedentary time and light physical activity
in total did not markedly differ between days and working
status, but workers accumulated 6 min more MVPA on
their days off than on workdays (34 vs 28 min, respectively,
(p=0.017)).

Next, we examined in more detail the activity behaviour
across different locations and trips (table 2). Workers
accumulated markedly more of their sedentary time
(330 vs 167 min (p<0.001)), light physical activity (162 vs
85min (p<0.001)) and MVPA (12 vs 8 min (p=0.0032))
at non-home locations on workdays compared with days
off. Conversely, more of the workers’ sedentary time
(321 vs 163min (p<0.001)), light physical activity (148
vs 74min (p<0.001)) and MVPA (11 vs 6min (p<0.001))
was accumulated at home on days off versus workdays. Of
the workers’ MVPA, more was accumulated during active
travel (trip speed <20km/hour) than passive travel (trip
speed 220km/hour) (workdays 9 vs 2min, days off 14
vs 1 min), respectively. Active travel accumulated a rela-
tively large share of the mean daily total MVPA (workdays
28 min, days off 34 min). There were more MVPA minutes

At non-home location

During trip with 220km/h speed

accrued during active travel on workers’ days off than on
workdays (p=0.0089).

Retirees’ levels of physical activity (sedentary time, light
physical activity and MVPA) did not differ (p>0.05) either
by location or by travel between weekdays and weekend
days. Similar to workers, a larger proportion of the
retirees” MVPA was acquired during active than passive
travel, on both weekdays (14 vs 2min) and weekend days
(14 vs 1min). Active travel accumulated a considerable
proportion of the mean daily total MVPA (weekdays
34min, weekend days 33 min).

As an average for all days (adjusted for all covariates),
retirees accumulated less sedentary time (511 vs 545 min,
respectively (p=0.0364)), more light physical activity (288
vs 256 min (p=0.0399) and the same amount of MVPA (33
vs 31 min (p>0.05) than workers.

Results for the analyses adjusted only for age, gender
and wear time are presented in online supplemental table
1, and the estimates were rather similar to those in the
more adjusted main analysis. Using different trip speeds
to discern active travel did not markedly change the
results (online supplemental table 2).

DISCUSSION

This study used a device with GPS and accelerometer
capabilities to examine physical activity behaviour at
differentlocations and during trips among ageing workers
and recent retirees. Workers’ activity behaviour varied
between workdays and days off at different locations; they
accumulated more sedentary time, light physical activity
and MVPA at non-home locations than at home on work-
days, and conversely, more sedentary time and physical
activity at home than at non-home locations on their
days off. Retirees’ activity behaviour was similar between
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Figure 2 Sedentary time, light physical activity and moderate-to-vigorous physical activity (min) on workdays and days off for
workers, and weekdays and weekend days for retirees at home, non-home locations and during trips.

weekdays and weekend days. With regard to the trips, a
large proportion of mean daily total MVPA was acquired
from active travel (trip speed <20km/hour) among both
workers and retirees.

Workers accumulated more MVPA on days off than on
workdays, and the workers’ MVPA during their days off
reached the same level as retirees” MVPA on any day. This
finding is in line with the study of Mutikainen et al,2 in
which they observed that MVPA and vigorous physical
activity, as estimated by R-R interval data, were higher
during days off than on working days among Finnish

employees; this was also confirmed in a subsample of
51-65years old. However, it must be pointed out that the
study population of Mutikainen e al was younger than
our study population, thus the results are not directly
comparable. Using data from the FIREA study (mean age
62.4 years), Pulakka et af compared leisure-time physical
activity patterns based on a wrist-worn accelerometer, and
observed that especially female non-manual workers were
more active on days off than on working days, while both
female and male manual workers were more active on
working days than on days off. Moreover, recent follow-up
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studies have reported increased sedentary time® and
decreased physical activity’ among women retiring from
manual occupations. Among men, there seems to be no
retirement related changes in sedentary time,® and men
retiring from non-manual occupations may even increase
their physical activity after retirement.” Unfortunately, the
small sample size in the current study, and relatively small
proportion of men, did not allow gender and occupa-
tional group specific analyses, which might have revealed
similar differences.

Our results concerning the opposite levels of workers’
physical activity at home and non-home locations between
workdays and days off are as expected. However, this differ-
ence in physical activity locations by the type of day has not
been scientifically examined previously. Importantly, our
findings suggest that the location should be considered
in future studies examining, for example, associations
between physical activity and health outcomes. To the
best of our knowledge, this is also the first study to inves-
tigate the ageing population’s activity behaviour during
trips using the type of day. In general, Finnish people
frequently walk, cycle or use public transportation, and
the sidewalk networks in all Finnish cities are extensive.
According to the Finnish National Travel Survey, 30% of
the domestic travel (trips per annum) of Finns were made
by walking or cycling and 7% by public transportation.”’
Thus, there is no reason to suppose, that in Southwest
Finland where our data were collected, or among the age
group of our study participants, the situation would be
substantially different from elsewhere in Finland.™

Perhaps the most interesting finding was that a large
proportion of MVPA was achieved during active travel (trip
speed <20km/hour) among both workers and retirees.
There were also more minutes of MVPA accumulated
during active travel on workers’ days off than on work-
days. Holliday et al'' examined adults’ (age 18-85 years)
physical activity locations using a GPS and accelerometer-
based method, and observed that on average more than
40% of total physical activity accumulates at home and on
roads, and that MVPA often accumulates on roads among
older adults. Overall, these results indicate the impor-
tance of considering the activity behaviour at different
locations and during travel separately for working days
and days off among working age populations. In addition,
our results highlight the role of active travel in accruing
MVPA among older adults. This information can be used
when planning future interventions aimed at increasing
MVPA among older adults.

There are some limitations to be taken into account
when interpreting our cross-sectional findings on the
activity behaviour within and between different locations
among older adults. First, our study population consisted
of older adults, and the results may not be generalisable
to younger age groups. In our study population, which
represents ageing or retired Finnish public sector workers
where the majority of the workers are women™; the
percentage of men was small among both workers and
retirees. Thus, it is unclear how the results vary between

genders and this limits the generalisability of the find-
ings for the male population sector, particularly because
earlier results, using accelerometer measured data,
suggest that older women are more physically active than
men.” There was a large sample size difference between
workers and retirees, because FIREA and REACT are two
separate studies. Nevertheless, the participants of both
studies were current or former public sector workers,
and mainly differed in terms of their working status. The
season in which the measurements were taken may have
an effect on the results, particularly in countries with
marked seasonal variation in weather conditions, such
as in Finland. The seasonal distribution was not entirely
similar between the FIREA and REACT studies, thus we
adjusted our analysis for the measurement season.

Further, our attempt to indicate active travel using the
dichotomy of trips with less or more than 20km/hour
speed is rudimentary. Our cut-off of 20km/hour is for
an average travelling speed, and for some individuals, if
cycling on average faster than 20km/hour, the cycling
trip would incorrectly be recorded as passive travel. More
developed algorithms would be needed to clarify a travel
mode from a GPS-based trip. However, in an urban envi-
ronment and among the ageing population, travel at a
speed of less than 20km/hour is also likely to capture
cycling. Among adults the average speed of cycling seems
to stay between 14% and 20km/hour.?? We did not find
prior studies investigating the average speed of cycling
among older adults. Additionally, trips with a speed of
less than 20km/hour may also include slow driving, for
example, in traffic congestion; however, long lasting
regular traffic congestions are rare in Southwest Finland.
The sensitivity analyses conducted by testing different
threshold speeds resulted in similar findings.

There are also device-based limitations that should be
acknowledged. Raw GPS data may include missing or
invalid location information®” and the algorithm may
detect false trips or miss others.* However, because we
logged our GPS points at one-second frequency, and the
algorithm detected the locations based on cumulative GPS
points, occasional undetected points are unlikely to cause
a bias in our results. Nevertheless, false GPS points may
have an effect on the calculations of the average speed of
the trips as this was calculated based on trip distance and
time used. False points will probably increase the distance
travelled in a specific time, which may falsely categorise
some slower speed trips into the category of higher speed
trips. Consequently, the proportion of the trips made with
less than 20 km/hour speed might be underestimated.

Concerning the activity measures, waist-worn acceler-
ometers have a limited ability to detect certain activities,
such as cycling, yoga or strength training.'’ Moreover,
water sports cannot be tracked with the device used in our
study, thus the total activity was probably underestimated.
Furthermore, waist-worn accelerometers cannot separate
sitting from standing, thus standing could have been
classified as sedentary behaviour. In addition, it has to be
noted that on average there was about 1hour less wear
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time on workers’ days off than on workdays. However, the
analyses were adjusted for wear time.

Despite its limitations, the study also has many strengths.
First, our data were collected with a device including GPS
and accelerometer capabilities that allowed us to measure
simultaneously both the intensity and the location of
physical activity ensuring the synchronisation of the two
sensors. Another strength is that we could separate the
workdays and days off of workers based on the diary infor-
mation, instead of estimating workdays based on the day
of the week, as has generally been done in prior studies.*

In conclusion, by using simultaneous GPS and acceler-
ometer measurements, it was found that workers accrued
more MVPA on days off than on workdays. Retirees’ phys-
ical activity behaviour did not differ between weekdays and
weekend days. The locations of workers’ activity behaviour
also varied between workdays and days off, but a similar
difference was not observed in the locations of retirees’
activity behaviour between weekdays and weekend days.
Importantly, our results showed that a large proportion of
the MVPA in this age group accumulated from trips with a
speed of less than 20 km/hour, which suggests that active
travel for both commuting and leisure could be a feasible
way to increase MVPA among older adults.
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