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Abstract

Background: Accelerometers enable assessment of within and between day
variation in physical activity. The main aim was to examine weekday and week-
end physical activity patterns among young adults. Additionally, correlates of the
physical activity patterns were examined.

Methods: Overall 325 adults (mean age 26.0years, standard deviation 0.03) from
the Special Turku Coronary Risk Factor Intervention Project used a wrist-worn
ActiGraph accelerometer continuously for 1week. Physical activity patterns
over weekdays and weekends were identified by using the group-based trajec-
tory modeling. Adolescent leisure time physical activity (LTPA) and sociodemo-
graphic characteristics (sex, marital and family status, education, work status,
occupation, and health consciousness) were examined as possible correlates of
physical activity patterns using multinomial regression analysis.

Results: Five patterns were identified: consistently low activity (45%), active on
weekday evenings and weekends (32%), consistently moderate activity (11%), active
on weekdays (7%), and consistently high activity (5%). Low adolescent LTPA was
associated with consistently low activity pattern in young adulthood. Women were
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activity patterns.

KEYWORDS

1 | INTRODUCTION

Physical activity is a key factor in promoting health and
preventing many chronic diseases. Assessment of phys-
ical activity has developed from survey-based methods to
device-based assessments (e.g., accelerometers), which can
capture physical activity 24h per day without recall and in-
formation bias." Device-based assessments also enable ex-
amination of physical activity patterns, that is, the manner
in which physical activity accumulates throughout the day
and week. Individuals may accumulate the same volume of
physical activity in different ways such as many shorter ep-
isodes daily (e.g., active commuting) or few longer episodes
(e.g., going to the gym) couple of times per week.” Previous
studies comparing physical activity between weekdays and
weekends, and workdays and days off, have indicated that
there are differences in physical activity volume and timing
of physical activity during the day.**

Physical activity patterns may also have health impli-
cations beyond the physical activity volume. For instance,
recent accelerometer-based studies have suggested that
physical activity during leisure time compared to work-
related physical activity was associated with lower systolic
blood pressure’® and better cardiorespiratory fitness.® A
recent study implies that the timing of physical activity
across waking hours may also matter, as those being phys-
ically active mainly between middays and afternoons had
lower risk of cardiovascular and all-cause mortality com-
pared to those who were physically active mostly during
mornings or evenings.’

Examining the heterogeneity, that is, variation of phys-
ical activity patterns within a day or a week is needed to
identify sub-groups with suboptimal physical activity be-
havior and, consequently, pinpoint the potential times
during the day or week to increase physical activity. This
information is important for the development of targeted
physical activity interventions. In previous literature het-
erogeneity in physical activity patterns across the week has
been identified using a cluster analysis® and latent class

more likely than men to belong in the more physically active groups (all other
groups except active on weekdays, odds ratios between 2.26 and 6.17). Those in the
active on weekdays group had lower education, were more often in the working
life and in manual occupations than those in the consistently low activity group.

Conclusions: Marked heterogeneity in physical activity patterns across the week
was observed among young adults. Especially history of physical activity, sex,
education, work status, and occupation were associated with different physical

accelerometry, education, employment, marital status, physical activity, trajectory

analysis,” "' which both enable identification groups of in-
dividuals who share a similar weekly physical activity pat-
tern. Previous studies based on the National Health and
Nutrition Examination survey from the US and the UK
Biobank study among adult populations have identified
the following groups: consistently inactive, consistently
active, active only on weekdays/weekends, and morning/
evening movers.*” The main limitation in these large stud-
ies is that they have examined physical activity patterns
over the entire week, which does not take into account
possible heterogeneity in daily patterns between week-
days and weekends. Moreover, heterogeneity of physical
activity patterns have so far been examined in working-age
populations including predominantly middle-aged and
older adults.*'? There are indications of different daily
timing and contexts (work vs. home) of physical activity
among young adults compared to middle-aged and older
adults,”>'* and therefore more detailed information on
variation in daily physical activity patterns among younger
adults are also needed to increase understanding of young
adults' physical activity behaviors, and thus aid the promo-
tion of physically active lifestyle in this age group.
Identifying correlates, that is, factors associated with dif-
ferent physical activity behavior is also essential for phys-
ical activity promotion. One of the identified correlates
is previous history of physical activity as physical activity
levels in childhood and adolescence seem to carry over to
young adulthood. The least physically active children tend
to behave similarly during both adolescence and young
adulthood.” In contrast, despite the overall decreasing
trend in physical activity from childhood to young adult-
hood, children who are more physically active tend to sus-
tain higher levels of physical activity relatively well during
adolescence and some even into young adulthood.'>*®
However, aside from average physical activity levels, it is
not known how young adults' physical activity history as-
sociates with their current physical activity patterns.
Moreover, several sociodemographic characteristics
are shown to associate with average levels of physical
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activity'”'® and may thus also associate with different

physical activity patterns. Previous evidence based on self-
reported and accelerometer-based measures of physical
activity has indicated that those with higher education
engage more in leisure time physical activity (LTPA) com-
pared to individuals with lower education,'®'* which may
also be reflected in variations of physical activity on week-
days and weekends. Educational differences are suggested
to be linked to attitudes and knowledge, such as interest
in physical activity and awareness of its health-benefits,
as well as social support and access to resources for engag-
ing in physical activity.?>*' However, accelerometer-based
total and weekday activity levels are consistently higher
among lower level occupations, indicating that worktime
physical activity contributes markedly to daily total phys-
ical activity levels.>*** Previous studies applying cluster
and latent class analysis have shown that the consistently
least active individuals were more often unemployed and
had lower education compared with the higher activity
groups.* ' Accelerometer-based physical activity data
have also indicated that married individuals are more
likely to belong to the more active groups compared to the
lowest activity group,'® and that individuals with children
have higher levels of total daily physical activity compared
to nonparents.23 Collectively, these observations lend
support to the notion that these individual-level charac-
teristics may be correlates of the weekday and weekend
physical activity patterns also among young adults.

The main aim of this study was to identify patterns
of weekday and weekend physical activity among young
adults by using accelerometry data from a population-
based cohort. Additionally, the aim was to examine the
association of known correlates of physical activity, for ex-
ample, adolescent LTPA and sociodemographic character-
istics with the identified physical activity pattern groups.
This study is important as there are evident gaps in knowl-
edge regarding in detail assessed physical activity patterns
and their correlates in young adults. The provided data can
be applied in efforts to promote a physically active lifestyle.

2 | METHODS

2.1 | Study population

The Special Turku Coronary Risk Factor Intervention
Project (STRIP) study is a prospective, randomized con-
trolled trial aiming to prevent atherosclerosis beginning
in infancy.** A detailed description of the study design
has been 1reported.24’25 In brief, families of 5-month-old
infants, born between July 1989 and December 1991,
were recruited at well-baby clinics in Turku, Finland by
nurses. At the age of 7months, 1062 infants (57% of the

eligible age-cohort) were randomly allocated to either a
dietary intervention (n = 540) or control (n=522) group.
The cohort also included two children with Down
syndrome, two children with familial hypercholester-
olemia, and five children who had been randomized
into the intervention group but had missed the first
study appointments before age 13 months and were later
treated as controls. Additionally, a group of 45 children,
born between March and July 1989, were recruited to
the cohort and randomized (intervention n=22, con-
trol n=23) to pilot the study protocols, and they were
included in the current study. The intervention group
received individualized dietary counseling aiming at a
heart-healthy diet at least biannually between the ages
of 7months and 20years.”® Additionally, guidance to
avoid smoking was given and a physically active lifestyle
was encouraged, but it was not a structured, continu-
ous part of the intervention. The children in the control
group received only the basic health education given at
Finnish well-baby clinics and school health care.

The first post-intervention follow-up of the partici-
pants was conducted between April 2015 and January
2018 when they were 26years old.”” Out of the cohort of
1116 individuals, 1072 were invited to participate, and of
these, 551 provided follow-up data (51%).% In the prior at-
trition analyses, those attending to the follow-up visit did
not differ from those not attending in terms of parental
socioeconomic status, health status, or health behaviors.?’

At the follow-up visit (n=546), participants were in-
quired of their willingness to participate in a 1-week ac-
celerometer measurement. Overall, 467 (86%) agreed to
participate and were given an accelerometer with instruc-
tions. Formation of the analytical study sample is illustrated
in Supplement 1. Eventually 378 wore the accelerometer
and filled in a daily log successfully. Those having insuf-
ficient amount of accelerometer data based on the com-
monly used criteria, that is, <4 valid measurement days
of at least 10h of waking wear time per day (n=14),” and
those having less than 2 valid weekdays and 2 valid week-
end days (n=28) were excluded to allow a reliable analysis
for weekdays and weekend physical activity. Also, because
the focus was on daytime physical activity patterns, those
reporting night or evening shifts were excluded (n=11),
leaving 325 participants to the final analytical sample.

2.2 | Assessment of physical activity
with accelerometry

At the age of 26 years, physical activity was measured 24 h
per day over 8 consecutive days and 7 consecutive nights
with the triaxial ActiGraph wActiSleep-BT accelerometer
(ActiGraph). The accelerometer was initialized to record
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at 80Hz. During the follow-up visit, an assisting study
person gave the participants both oral and written infor-
mation on how to wear the accelerometer. Participants
were asked to start the measurement in the morning on
the follow-up visit day, but in some cases, for example,
the participant had an atypical week—a later starting
time was allowed. Participants were instructed to wear
the accelerometer on their nondominant wrist for the fol-
lowing 8days at all times, including during water-based
activities such as swimming, but to remove it for sauna.
In an accompanying log, the participants were asked to
record date, waking time, and bedtime on each measure-
ment day. The accelerometer did not provide any feedback
to the participants on their activity. After the measure-
ment period, the participants returned the accelerometer
and the log by mail. Data were collected during all four
seasons (23% spring, 19% summer, 31% autumn, and 26%
winter) between April 2015 and March 2018.

Data from the accelerometers were downloaded and
converted into 60-second epochs in the ActiLife software,
V.6.13 (ActiGraph). As an indicator of physical activity,
we used the vector magnitude counts per minute (VM
CPM) which were calculated as the square root of the sum
of squared activity counts (i.e., acceleration) of the three
axes. Higher VM CPM refers to higher acceleration which
is assumed to correspond to higher intensity physical ac-
tivity, whereas low VM CPM demonstrates low acceler-
ation, for example, stationary or sedentary activities.”
We included wear time between the first and last times
recorded in the log, and excluded non-wear time using
the Choi algorithm.” We further excluded time spent
sleeping using the ActiGraph algorithm available in the
ActiLife software,” and hours with less than 60min of
wear time (<2% of the hours). A valid measurement day
was defined as a minimum of 10h of wear time during
waking hours. In the current study, the mean number of
valid measurement days was 6.9 (standard deviation [SD]
0.5). For the analyses we used two measures of physical
activity: (i) the mean VM CPM of 2 consecutive hours
(hours between 6:00 and 24:00) for the group-based tra-
jectory models (GBTM) and (ii) the mean daily VM CPM
as an indicator of total daily physical activity volume.

2.3 | Assessment of adolescent LTPA

Adolescent LTPA was assessed with a self-administered
questionnaire during the follow-up at the ages of 13, 15,
17, and 19 years.31 In the questionnaire, the frequency,
duration, and intensity of habitual LTPA was reported
in multiple-choice questions. LTPA was calculated as a
multiple of the resting metabolic rate (metabolic equiva-
lent [MET] h/week) by multiplying the frequency, mean

duration, and mean intensity of weekly LTPA. Accumu-
lated total adolescent LTPA was calculated as an area
under the curve between the ages of 13 and 19years
after fitting smooth, individual-specific curves, by mixed
model regression splines, on the data. Accumulated
total adolescent LTPA was further calculated per year
to reflect average yearly accumulation of LTPA during
adolescence.

2.4 | Sociodemographic characteristics
Sex, marital status (single/married or cohabiting), family
status (no children/one child or more), level of education
(basic, i.e., at least upper secondary education or advanced,
i.e., education obtained from university or university of
applied sciences, whether ongoing or completed), work
status (no, i.e., students and those outside of workforce
or yes, i.e., employees or entrepreneurs), and occupational
status (routine and manual occupations or higher grade
and intermediate occupations) were assessed with a self-
administered questionnaire. Health consciousness was
assessed with a question: “How much do you usually pay
attention to your health habits?” and the response options
were, (a) a lot, (b) some, (c) difficult to say, (d) a little, or
(e) none. Health consciousness was categorized as, no (lit-
tle or no) or yes (some or a lot). Those answering difficult
to say were excluded (n=41, 13%).

2.5 | Health-related characteristics

At the follow-up study visit, waist circumference (cm),
body mass index (kg/m?) as well as diastolic and sys-
tolic blood pressure (mmHg) were measured by a study
nurse.”’” Concentrations of serum lipids (total choles-
terol, high-density lipoprotein cholesterol, low-density
lipoprotein cholesterol, triglycerides) and serum insulin
were analyzed using standard methods.?’ Self-reported
LTPA at the age of 26 years was inquired with the same
self-administered questionnaire and the MET h/week
were generated similarly as during adolescence. Quality
of diet was assessed using a diet score, where a higher
score indicates a healthier diet (range 0-33).2° Smok-
ing habits were inquired and participants reporting
to smoke at least once a day were regarded as regular
smokers.

2.6 | Statistical analysis

The sociodemographic characteristics of the study pop-
ulation are presented as mean values and SDs for the
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continuous variables and as frequencies and percentages
for the categorical variables. As an attrition analysis, we
studied whether the sociodemographic and health-related
characteristics differed between the current study popula-
tion (n=325) and those who (a) were not willing to par-
ticipate in the accelerometry measurements or (b) did not
provide adequate accelerometry data (n=221). For cat-
egorical variables, the chi-square test and for continuous
variables, the Student's ¢-test was used.

We examined the heterogeneity of physical activity pat-
terns for weekdays and weekends using GBTM.*>** The
GBTM model was applied to the mean VM CPM of 2 con-
secutive hours for weekdays and weekends. The GBTM
is an exploratory tool for recognition and visualization
of different patterns of temporal change and, as such, an
adequate model for analysis of unobserved heterogene-
ity in developmental paths. The detailed description of
the fit statistics and parameter estimates of the model are
given in the Supplementary Material. The analyses were
conducted using proc traj in the SAS software (v. 9.4 SAS
Institute) and class-numeration was assisted by the fit-
criteria assessment plot** in the RStudio software (v. 3.6.3;
RStudio, PBC).

We compared daily total physical activity levels (VM
CPM) on all days, weekdays, and weekends between the
physical activity pattern groups using analyses of covari-
ance (ANCOVA, proc glm; SAS statistical software, version
9.4 (SAS Institute, Inc.), adjusting for sex and accelerom-
eter wear time during waking hours. Additionally, ado-
lescent LTPA was compared between the physical activity
pattern groups using ANCOVA (proc glm) and adjusting for
sex. Associations between adolescent LTPA, sociodemo-
graphic characteristics (sex, marital status, family status,
education, work status, occupation, and health conscious-
ness) and physical activity patterns were examined using a
multinomial logistic regression (proc logistic). For adoles-
cent LTPA, odds ratios (ORs) were given per 10 MET h/
week/year adolescent LTPA and the model was adjusted
for sex. For sociodemographic characteristics, models were
adjusted for sex and education. We used those groups con-
sidered having the most unfavorable physical activity pat-
terns (i.e., consistently low physical activity and those who
were active only on weekdays around midday) as a refer-
ence. Results are presented as ORs and their 95% Cls.

3 | RESULTS
3.1 | Participant characteristics

The mean age of the participants was 26.0years (SD
0.03), and the majority of them were women (58%) and

Wi LEYJ—S

had a high education (68%) (Table 1). No difference in
daily total physical activity was found between those
who had received the STRIP counseling intervention
(47% of study population) and the controls (53%) (inter-
vention: 2483 VM CPM, SD 562; control: 2447 VM CPM,
SD 620, p=0.60). In the attrition analyses, there were
no differences in terms of education and health-related
characteristics between the study population and those
who were not willing to participate in the accelerometer
measurements or did not provide adequate accelerom-
eter data (Supplement 2).

3.2 | Physical activity patterns

For the patterns of weekday and weekend physical activ-
ity, a 5-trajectory solution with curvilinear polynomial
shape yielded the best fit (Supplement 3, Figure 1). Al-
most half of the participants (45%) belonged to the pat-
tern group entitled as consistently low activity, showing
low levels of activity across the day on both weekdays
and weekends. The second largest pattern group, ac-
tive on weekday evenings and weekends (32%), included
those who had low physical activity during midday on
weekdays, and high activity during weekday evenings
and weekends. Participants in the consistently moderate
activity (11%) group had moderate levels of physical ac-
tivity, particularly in the evenings on both weekdays and
weekends. Those in the active on weekdays (7%) group
had high levels of physical activity in the mornings and
middays on weekdays, and low activity during weekday
evenings and weekends. The participants who com-
prised the consistently high activity (5%) group had the
highest levels of physical activity across the day on both
weekdays and weekends.

Daily total physical activity level across all days was
highest in the consistently high activity group (3780 VM
CPM, 95% CI 3600-3960) and lowest in the consistently
low activity group (1990 VM CPM, 95% CI 1930-2050)
(Figure 2). Participants in the active on weekdays and ac-
tive on weekday evenings and weekends groups accumu-
lated almost equal levels of daily total physical activity
across all days (2700 VM CPM, 95% CI 2550-2850 and
2720 VM CPM, 95% CI 2650-2790, respectively). How-
ever, the active on weekdays group had higher levels of
activity on weekdays (the mean difference 338 VM CPM,
95% CI 151-526) and lower levels of activity on weekends
when compared with the active on weekday evenings and
weekends group (the mean difference 870 VM CPM, 95%
CI 663-1077). Daily total physical activity for the consis-
tently moderate activity group was 2890 VM CPM (95% CI
2780-3010).
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TABLE 1 (Continued)

Active on weekday

Active on weekdays evenings and weekends Consistently moderate Consistently high

Consistently low

All

n

P value?

=15 (5%)

activity n

=37 (11%)

activity n

105 (32%)

n=

23 (7%)

n=

=145 (45%)

activity n

=325

0.004

18.5(13.7-23.3) 21.9 (19.5-24.2) 23.6 (19.9-27.4) 17.5 (11.5-23.4)

16.9 (14.9-18.8)

19.4 (12.0)

Adolescent LTPA, MET h/

week/year, mean (SD/95%

CIY*

Abbreviations: CI, confidence interval; LTPA, leisure time physical activity, self-reported; SD, standard deviation.

“Included students (74%), those outside of workforce (24%) and workers who did not provide information of their occupation (3%).

41, 13%).

"No indicating not paying attention health habits or just a little, yes indicating paying attention to health habits to some extent or a lot. Those answering difficult to say were excluded (n

“Estimated means and their 95% CIs from the ANCOVA model, adjusted with sex, p-value for comparisons between each physical activity pattern group.

dp—values for chi-square and ANCOVA models for comparisons between each physical activity pattern group.

WI LEYL

3.3 | Correlates of physical activity
patterns

Adolescent LTPA by the physical activity pattern groups
is presented in Table 1. Those in the consistently low ac-
tivity group had the lowest adolescent LTPA (16.9 MET
h/week/year, 95% CI 14.9-18.8), followed by those in the
consistently high activity (17.5 MET h/week/year, 95% CI
11.5-23.4) and active on weekdays (18.5 MET h/week/
year, 95% CI 13.7-23.3) groups. Highest levels of adoles-
cent LTPA were observed among those in the active on
weekday evenings and weekends and the consistently mod-
erate activity groups, (21.9 MET h/week/year, 95% CI
19.5-24.2 and 23.6 MET h/week/year, 95% CI 19.9-27.4).
When using the participants in the consistently low activ-
ity group as the reference group, those in the active on
weekday evenings and weekends and consistently moderate
activity groups had more likely higher level of adolescent
LTPA (ORs 1.47,95% CI 1.15-1.88 and 1.62, 95% CI 1.19-
2.19, respectively) (Table 2).

Additionally, sociodemographic characteristics were
compared between the physical activity pattern groups
(Tables 1 and 2). Table 2 presents the associations between
sociodemographic characteristics and the physical activity
pattern groups using participants in the consistently low
activity group as the reference group. Compared to the
consistently low activity group, there were more women
in the other physical activity pattern groups (with ORs
ranging between 2.26 and 6.17), except for the active on
weekdays group. Those having consistently high activity
were more likely married or cohabiting compared to those
in the consistently low activity group (OR 4.83, 95% CI
1.29-18.09). Those active on weekday evenings and week-
ends had more likely children (OR 3.01, 95% CI 1.15-7.93)
and those active on weekdays had less likely advanced
education (OR 0.14, 95% CI 0.05-0.40) and nonmanual
occupation (OR 0.19, 95% CI 0.05-0.69) compared to the
consistently low activity group. Those active on weekdays
and active on weekday evenings and weekends were more
likely currently working (OR 8.12, 95% CI 1.77-37.13 and
OR 3.03, 95% CI 1.69-5.46, respectively) than those in the
consistently low activity group. Health consciousness dif-
fered only with respect to those active on weekday evenings
and weekends as they were more likely health conscious
(OR 2.23,95% CI 1.10-4.51).

As a supplementary analysis, associations between the
sociodemographic characteristics and physical activity
pattern groups were assessed using the active on weekdays
group as a reference, that is, the group who had high activ-
ity during midday but low activity levels during weekday
evenings and weekends, that is, during the usual leisure
time hours (Supplement 4). All other groups had more
likely advanced than basic education (ORs between 4.38
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and 8.30) and a nonmanual occupation (ORs between 1.58
and 6.69) (except for the consistently high activity group)
than those in the active on weekdays group.

4 | DISCUSSION

Our study examined the heterogeneity of weekday and
weekend physical activity patterns using GBTM. Five
distinct physical activity groups were identified: consist-
ently low activity, active on weekday evenings and week-
ends, consistently moderate activity, active on weekdays and
consistently high activity. Our study expands the current
knowledge of weekday and weekend physical activity pat-
terns from middle-aged and older adults to younger adults
and showed that physical activity pattern groups differed
by various individual characteristics.

Consistently low activity pattern, that is, low physical
activity levels throughout the week, was the most com-
mon physical activity pattern among young adults, which
is consistent with observations among middle-aged and
older adults. Moreover, also adolescent LTPA was lowest

in this group, which supports the previous findings that
low leisure-time physical activity levels carry over from
adolescence to young adulthood.'>'® Given that the ma-
jority of the members of this group were either outside of
the workforce, mostly students or engaged in nonmanual
work, the highly sedentary nature of studying as well as
the nonmanual workhours*3>3¢ may, at least partly, ex-
plain the low activity levels on weekdays.

Another common physical activity pattern was active
on weekday evenings and weekends, which comprised
about a third of the study population. Unlike those in the
consistently low activity group, those who were active on
weekday evenings and weekends seemed to compensate the
low midday activity levels by increasing activity on week-
day evenings and on weekends, the typical times for LTPA.
Some of the physical activity may be accrued during child-
care duties as this group overall had more likely children
and the parents in this group, mainly women, had young
children (<9years old). Previous findings have indicated
that parents of especially young children accumulate
more light physical activity compared to nonparents.*
High activity during typical times for LTPA may be related
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to this group's high education, as previous studies have
shown that high education usually associates with an in-
terest in health and health behaviors, positive attitudes to-
wards physical activity, sufficient financial resources, and
social support for LTPA.*** This group was also observed
to have high levels of LTPA across adolescence, suggesting
long-term routines for LTPA.

A minority of the participants belonged to the active
on weekdays group. Those having lower education and a
manual occupation were more presented in this group
compared to the other groups, which likely explains high
activity levels during midday on weekdays (including typ-
ical worktime). In contrast, weekday evening and week-
end physical activity levels were low (typical leisure time),
which is consistent with previous studies among individ-
uals with lower education.’” Low LTPA may be related to
the need to recover from physically strenuous work, but
also to other factors such as limited financial resources
and social support.?>*! Those in the active on weekdays
group also had relatively low levels of adolescent LTPA,
that is, the time before entering the work life. This sug-
gests that other factors than worktime physical activity
such as missing routines for LTPA may also explain low
physical activity levels during leisure time in this group.

The most physically active groups, that is, consistently
moderate and consistently high activity groups were small
(11% and 5%, respectively). Those in the consistently high
activity were more likely married or cohabiting than sin-
gle when compared to those in the consistently low activity
group, which is in line with previous accelerometer-based
findings in the adult population from United States.'
However, the main difference between the most active
groups and the least active group (consistently low activ-
ity) was that in the active groups there were more women
than men. This finding corroborates prior studies show-
ing that women have more total accelerometer-measured
daily physical activity compared to men.***’ Some of this
sex difference may also be explained by engagement in
household chores. Although time use statistics from Fin-
land suggest that the gap between women and men in
time used for household chores has diminished during
the last decades, women still use more time in household
chores compared to men across all age groups®®* and
these activities are likely well captured with wrist-worn
accelerometers. Moreover, active commuting tends to be
slightly more common among women compared to men
across all age groups in Finland.”* In the current study,
more women compared to men reported paying attention
to their own health habits (82% vs. 62%), which may also
explain some of the sex differences in physical activity pat-
terns as physical activity is part of a healthy lifestyle.

Our findings point out groups of individuals who may
benefit from targeted interventions to increase physical

activity. The most significant efforts may be required for
individuals with low activity levels throughout the week,
such as those in the consistently low activity group, in
which men, students, and those outside of workforce were
more presented than in other groups. For instance, physi-
cal activity could be promoted in weekday contexts during
daytime (e.g., at learning institutions) and on weekends
during leisure time. Another possible group that could
benefit from efforts to increase physical activity, particu-
larly during weekday evenings and weekends, is the group
categorized as active on weekdays; mostly men or individ-
uals with basic education or working in manual occupa-
tions. This is because a recent study among 40-79 year-old
Dutch adults suggests that those active only on weekdays
have poorer cardiometabolic health compared to those
who are consistently moderately or highly active.'* More-
over, relying solely on work-related physical activity may
not provide all the health benefits of physical activity.*
However, we did not examine health implications of the
observed physical activity patterns among young adults
and thus, future studies are needed to elaborate this aspect.

The most important strengths of this study include as-
sessment of physical activity with accelerometry, which is
not subject to recall and information bias like self-reports’
and taking into account the heterogeneity in physical ac-
tivity patterns between weekdays and weekends using
GBTM.* Moreover, we were able to utilize the informa-
tion on physical activity groups' history of LTPA, which
was collected at several time points during adolescence.
The main limitation is that we did not have information
on the participants’ working hours and thus, we did not
have accurate information on the contexts of physical ac-
tivity (work vs. leisure). Moreover, wrist-worn accelerom-
eters have inherent limitations to capture some types of
physical activity, such as cycling and weight lifting, which
may lead to underestimation of physical activity. In terms
of examining family status and occupation as possible cor-
relates of physical activity patterns, the study population
had very few parents (9%) and a relatively high proportion
of students who had not yet completed their vocational
training (31%). This, however, likely reflects the life cir-
cumstances of 26-year-olds. Finally, the study population
was relatively small and comprised participants of an
infancy-onset long-term dietary counseling intervention
study, possibly attracting for instance those more inter-
ested in health habits.

5 | PERSPECTIVE

In recent years, there has been a growing interest in
physical activity patterns, which refer to the manner
in which physical activity is accumulated during a day
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and week. For instance, physical activity can be accrued
regularly every day at work or during commuting ver-
sus over weekends during leisure time. The information
on different physical activity patterns and the timing of
physical activity throughout the day and week can be
used to targeting and implementing physical activity in-
terventions to those who would benefit the most from
increasing physical activity. As an example, this infor-
mation would enable the identification of the least ac-
tive time windows during the day and week, which may
be the most opportune moments for increasing physical
activity. Given that most of the previous studies have fo-
cused on adults, we examined the heterogeneity of phys-
ical activity patterns and their correlates among young
adults. Our findings demonstrate a large heterogene-
ity in weekday and weekend physical activity patterns
among young adults. Moreover, we identified correlates
such as history of physical activity, sex, education, work
status, and occupation that were associated with differ-
ent physical activity patterns.
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