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Abstract

Background: Physical inactivity has been recognised as a global public health problem that requires concerted
action. This calls for systematic physical activity (PA) surveillance as a mechanism for assessing the problem and
evaluating the effectiveness of related policies. Because countries tend to design their policy measures based on
national surveillance data, here we present an inventory of existing national surveillance systems on PA, sedentary
behaviour (SB) and sport participation (SP) among adult population in all European Union (EU) Member States.

Methods: As a part of the European Physical Activity and Sports Monitoring System (EUPASMOS) project, a
questionnaire was constructed in the form of an on-line survey to collect detailed information on existing national
surveillance systems on either PA, SB, or SP. National HEPA focal points from all 27 EU Member States were invited
to answer the on-line questionnaire and data collection took part in the period May 2018-September 2019.

Results: National monitoring of PA or SB or SP for adults has been established in 16/27 EU Member States, that
host 33 different PA/SB/SP monitoring systems. Apart from 3 countries that are using accelerometers (Finland,
Ireland and Portugal), surveillance is typically based on questionnaires. In most Member States these questionnaires
have not been validated in the particular language and cultural setting. Next, specific domains and dimensions of
PA, SB and SP assessed vary a lot across countries. Only 3 countries (the Netherlands, Portugal and Slovenia) are
monitoring all three behaviours while covering most of the domains and dimensions of PA/SB/SP. Lastly, as half of
the existing surveillance systems set an upper age limit, in 9/16 countries that are monitoring PA/SB/SP, no data for
people older than 80 years are available.
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are called for.

Conclusions: Systematic surveillance of PA is lacking among 11/27 EU countries, with even few monitoring SB and
SP. Besides, existing surveillance systems typically fail to assess all dimensions and domains of PA/SB/SP with only
three countries maintaining monitoring systems that encompass all three behaviours while covering most of the
domains and dimensions of PA/SB/SP. Hence, additional efforts in advocacy of systematic PA surveillance in the EU

Keywords: 24-h movement behaviour, Physical activity questionnaire, Physical inactivity, Sitting, Sedentarism,
Sedentary behaviour questionnaire, Healthy lifestyle, Physical activity measurement

Background

Owing to its strong associations with a range of chronic
diseases and premature mortality, both low physical ac-
tivity (PA) and high sedentary behaviour (SB) are widely
recognised as a global public health problem that re-
quires concerted action [1]. Furthermore, physical in-
activity does not only affect individual health, but also
burdens national economies with increasing health care
costs and productivity losses. The most recent estimates
reveal that direct health care costs of physical inactivity
in Europe reach international $11.7 billion per year, in
addition to $3.8 billion of productivity losses [2]. To ad-
dress the physical inactivity pandemics, a series of stra-
tegic documents were adopted on both global and
European level [3-9]. All these documents call for PA
and physical fitness surveillance systems as a means for
monitoring trends and evaluating the effectiveness of the
action plans. Additionally, a need for a harmonised pub-
lic health surveillance system of the European popula-
tion has been identified to obtain comparable data
across countries and align their policies and action plans
[10]. With strong political and legislative support [11]
focusing on adults, the European Union (EU) established
the European Health Interview Survey (EHIS) coordi-
nated by Eurostat and run by national statistical offices
to meet this challenge [12]. Within EHIS also data on
PA and SB are being collected with a sub-module
through a short PA questionnaire (EHIS-PAQ). The
EHIS-PAQ [13] consists of 8 items covering PA during
work, transportation, and leisure time as well as muscle-
strengthening exercise during a typical week. Still, it
does not provide much detail on intensity of PA, and
has been shown to have only moderate validity [14].
Moreover, EHIS survey relies on output harmonisation
and does not mandate a consistent questionnaire across
all Member States, resulting in non-equivalent and
sometimes missing information for some aspects of PA
or SB. Therefore, a comprehensive picture of population
trends and regional variations of the levels of PA and
sedentariness in the EU can be obtained only by com-
bining information from cross-national European sur-
veillance systems and national ones, especially in
countries that monitor PA with more valid tools (e.g.,
accelerometers), as well as with information from

countries that monitor sport participation (SP) as a very
important domain of PA. This combination of sources
would enable more precise identification of PA charac-
teristics across regions and over time, as well as a better
evaluation of policy actions.

Two large overviews on surveillance systems which in-
clude population-based measures of PA performed by
the World Health Organisation (WHO) in 2015 [15] and
2018 [16] concluded that the vast majority of the EU
Member States are monitoring PA. Yet, no effort was
made to distinguish between international and national
systems, nor was a systematic nature of data collection
and usage required in the definition of surveillance. In
addition, the Determinants of diet and physical activity
study (DEDIPAC), which gathered information on inter-
national, European regional and national surveillance
systems on diet, PA and SB in 11 countries, identified
three multinational European surveys, and a number of
national and regional surveys on PA and SB among adult
population [17]. However, although this study offered a
comprehensive overview of EU-wide surveillance sys-
tems, it provided data on national surveillance for only
selected few EU Member States.

Hence, there is a need for a thorough inventory of na-
tional surveillance systems on PA and SB across the EU.
Additionally, data on SP could enrich this overview since
sport activities represent an important domain of PA
and exhibit large positive effects not just on physical, but
also on mental and social health. To bridge this gap, an
inventory on existing national surveillance systems on
PA, SB and SP for adults in all EU Member States was
prepared within the European Physical Activity and
Sports Monitoring System (EUPASMOS) project. This
paper summarizes and discusses its main outcomes, con-
tributing to the development of the framework for na-
tional surveillance systems in these areas.

Methods

A web-based questionnaire was constructed to seek data
on existing national surveillance systems on either: 1)
PA; 2) SB; or 3) SP. The questionnaire was constructed
specifically for the purpose of this study and consisted of
48 items. For each country data on number of different
monitoring systems was collected as well as details of
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each monitoring system (e.g., years of monitoring, age
span of participants, number of participants). In the next
section, data on domains and dimensions of PA, SB and
SP measured in each national monitoring system were
collected through multiple-choice questions. The last
section of the questionnaire inquired which of the PA
questionnaires used had been formally validated and
gathered information about the use of device-based as-
sessment in surveillance of PA.

Prior to data collection, the questionnaire was pilot-
tested among EUPASMOS members. Then, in May
2018, national focal points of the European network for
the promotion of health-enhancing physical activity
(HEPA Europe) from all 27 EU Member States were in-
vited to answer the on-line questionnaire. HEPA Europe
is a WHO/Europe network, established in 2005 with the
mission to provide a forum for the advancement of
HEPA research, policy and practice across the WHO
European Region. In 2013, EU Member States have been
requested by the European Commission to appoint na-
tional physical activity focal points to support the frame-
work to monitor HEPA policies. After having resolved
issues on missing or incomplete information, data gath-
ering was closed in September 2019, with 20 Member
States having filled out the online questionnaire. In total,
18 countries provided all the requested information, two
countries offered partial information, and seven coun-
tries didn’t complete the online questionnaire at all.
After that, we collected data for the remaining seven
Member States and for two Member States which filled
out the online questionnaire, but some data were incom-
plete (ie, Austria, Belgium, Denmark, Finland,
Germany, Greece, Italy, Slovakia and Spain) through the
information available in the DEDIPAC study [17] and
the WHO’s PA country factsheets [16]. Additionally, we
consulted national experts from all mentioned Member
States to get information equivalent to the inventory
questionnaire.

All methods and procedures of this study were in ac-
cordance with the Declaration of Helsinki and were ap-
proved by the Ethics Committee of the Faculty of Sport
at the University of Ljubljana (ID: 10/2018). Having fully
informed the participants about the aims and procedures
of the study, their verbal consent was obtained. As only
administrative data were recorded, and no personal data
were collected, written informed consent was not
required.

Eligibility criteria

First, for the purpose of this inventory a surveillance sys-
tem was defined as a systematic collection, analysis and
interpretation of the health-related data needed for the
planning, implementation, and evaluation of public
health practice. Only systems that regularly monitor
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population level of physical activity, sedentary behav-
iours or sport participation in adults (18+ years), regard-
less of the sector from which the system stems (e.g.,
health, education, industry etc.), were considered eli-
gible. Single cross-sectional, cohort and intervention
studies that contain data on PA/SB/SP were excluded. In
addition, as countries tend to design their policy mea-
sures based on national surveillance data, only national
monitoring systems, and not local, regional or pan-
European ones (e.g., EHIS, Eurobarometer), were consid-
ered eligible for inclusion in this inventory.

Results

Figure 1 shows the availability of national PA/SB/SP
monitoring systems across the EU. At the time of this
study, national monitoring of PA, SB or SP for adults
had been set up in 16/27 EU Member States (Belgium,
Denmark, Estonia, Finland, Germany, Greece, Ireland,
Italy, Latvia, Lithuania, the Netherlands, Portugal,
Romania, Slovenia, Spain and Sweden). Sixteen Member
States with established monitoring systems host 33 dif-
ferent PA/SB/SP surveillance systems. Nearly all these
systems (N =28) assess PA, while SP is evaluated in 15
national systems, and SB in 11.

Only 8 EU Member States are monitoring all three be-
haviours on a national level (Denmark, Finland, Ireland,
the Netherlands, Portugal, Romania, Slovenia and Spain).
In Belgium, Estonia, Germany, Greece and Italy, SB is
not being monitored, while Lithuania and Sweden are
not monitoring SP. Most national monitoring systems
combine PA and SP (N =10), or PA and SB (N=38) in
one survey. Twelve systems focus on only one of these
behaviours (8 PA and 4 SP), while the Netherlands,
Portugal and Romania assess all 3 behaviours in a single
system.

A list of the monitoring systems and their general
characteristics is provided in Table 1, while Table 2
summarises constructs, domains and dimensions cov-
ered, as well as the methods of assessment employed in
each individual survey.

National PA/SB/SP monitoring systems in the EU are
equally often based on interviews and self-administered
questionnaires. Two predominant modes of administra-
tion are pen and paper (N = 16) and computer or online
surveys (N =14), while other means are used less fre-
quently: telephone interviews (N =10), and face to face
interviews (N = 8).

The age range of participants across national PA/SB/
SP monitoring systems differs to a great extent. Gener-
ally, systems include participants starting from the age
of 15-18, while two systems are measuring PA/SB/SP
exclusively in elderly (Finland and Ireland). On the other
side, most systems have set the upper age limit for par-
ticipation. Hence, in 9/16 countries that monitor PA/SB/
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Fig. 1 National PA/SB/SP monitoring systems across the EU
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SP no data for people older than 80years are being
collected.

Only seven countries are monitoring at least one of
the behaviours annually (Estonia, Finland, Greece,
Ireland, Italy, Lithuania, the Netherlands). In five coun-
tries PA, SB or SP are being monitored every 2—3 years
(Denmark, Latvia, Romania, Slovakia and Sweden), while
in Belgium, Portugal and Spain this is done less than
every 3vyears. Finally, Germany and Slovenia have re-
ported irregular time intervals for monitoring PA/SB/SP.

Most of the national PA monitoring systems are em-
bedded in larger surveys (N=27), while Denmark,
Estonia, Ireland, Lithuania and Spain run systems that
focus exclusively on PA/SB/SP.

Figure 2 shows the number of systems and coun-
tries monitoring specific domains and dimensions of
PA, SB and SP. It seems that PA and SB are most
frequently monitored during leisure time, while the
domains of SP are typically not specified. Frequency
and duration are the most often reported dimensions
of PA and SP, whereas sitting is the most commonly
included dimension of SB. It should be noted that
only the Netherlands, Portugal and Slovenia are run-
ning monitoring systems that encompass all three be-
haviours, while covering most of the domains and
dimensions of PA/SB/SP.

Methods for assessing PA/SB/SP used in the identified
monitoring systems are far from uniform. A lot of na-
tional PA systems are using custom questionnaires, de-
veloped specifically for their surveillance system (17
systems across 11 countries). Conversely, some countries
rely on popular international questionnaires within their
monitoring systems; most often on the International
Physical Activity Questionnaire (IPAQ; used in 10 sys-
tems across 8 countries; mostly in short form). Most of
the questionnaires being used needed to be cross-
culturally adapted, but their measurement properties
were not examined after the process. In effect, only six
countries are using validated interpretations of original
or adapted questionnaires in their national monitoring
systems: Ireland, Portugal, Spain and Sweden had vali-
dated the IPAQ - short form, Denmark had validated
the Marshall D questionnaire and the Netherlands had
validated the SQUASH. Finally, only three countries
(Finland, Ireland and Portugal) include device-measured
PA (i.e., accelerometery) in their monitoring systems.

Discussion

We gathered data about national systems that monitor
PA/SB/SP of the adult population from all 27 countries
in the EU. We identified different systems, but only ana-
lysed national, and not regional systems, and only
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Country, name of the  Years of monitoring Frequency App. Age range  Administration Embedded
system fmfj of .- num.b.e rof —of - Mode Means or
(abbreviation) monitoring participants participants exclusively
PA/SB/SP
Belgium?
Belgian National Food 2004, 2014 10 years 1200 18-64 Interview, Face to face interview, Embedded
Consumption Survey Self- Computer-assisted
(BNFCS) administered
BHIS 1997, 2001, 2008, 2013,  5years 10,000 19-64 Interview, Face to face interview, Embedded
2018 Self- Computer aided
administered  personal interview
Denmark ®
Den Nationale 2010, 2013, 2017 3-4years 520,000 16 + Self- Pen and paper, Exclusively
Sundhedsprofil (DNS) administered  computer-assisted PA/SB/SP
Danskernes motions- 1964, 1975, 1987, 1993,  Random 33,000 18 + Interview, Face to face interview,  Exclusively
og sportsvaner (DMS) 1998, 2002, 2004, 2007, Self- Telephone interview, PA/SB/SP
2011, 2016 administered  computer-assisted ©
Estonia
Health Behaviour 1993-2017 2 years 5500 18-74 Interview Pen and paper Embedded
among Estonian
Adult Population
(HBEAP)
National Physical 2015-2018 Annual 1000 15-69 Interview Telephone aided Exclusively
Activity Survey personal interview PA/SB/SP
among Estonian
Adult Population
(NPASEAP)
Finland ¢
National FinHealth 2017 to date 5years 7050 18+ Self- Computer or online Embedded
Study (FinHealth) administered, survey, Telephone
Interview interview
Terveys 2011 (Health  2000-2011 10 years 9000 18+ Self- Pen and paper, Embedded
2000-2011) administered, Telephone interview
Interview
Health Behaviour and  1985-2013 Annual 2400 65-84 Self- Pen and paper Embedded
Health among the administered
Finnish Retirement-
Age Population (EVTK)
National FinSote 1987 to date Annual 10,000 18+ Self- Pen and paper, Embedded
study (FinSote)® administered  Computer or online
survey
Germany °
German Nutrition 2005-2007 Random 14,291 14-80 Self- Pen and paper Embedded
Survey (NVS 1) administered
German Health 2008-2011 (some Random 7988 18-79 Self- Pen and paper Embedded
Interview and participated in 98 GNHI administered
Examination Survey ES98)
for Adults (DEGS)
Greece °
Sports for all 1983, 1995 to date Annual 60,000 5-80 Self- Pen and paper Embedded
programs (SFAP)° administered
Ireland
Irish Sports Monitor 2007, 2008, 2009, 2011, 2 years 8500 16 + Interview Telephone interview Exclusively
(ISM) 2013, 2015, 2017 PA/SB/SP
Healthy Ireland 2015-2018 to date Annual 7500 15+ Interview Computer or online Embedded
Survey (HIS) survey
The Irish Longitudinal 2009 to date Annual 8000 50 + Interview Face to face interview  Embedded
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Table 1 Basic characteristics of movement behaviours monitoring systems across the European Union (Continued)
Country, name of the  Years of monitoring Frequency App. Age range  Administration Embedded
system fmfj of .- num.b'er of ~of - Mode Means or
(abbreviation) monitoring participants participants exclusively
PA/SB/SP
Study on Ageing
(TILDA)
ltaly *
Aspetti della vita 1993 to date Annual 50,000/year  18-64 Self- Pen and paper Embedded
quotidiana (AVQ) administered
Progressi Delle 2010 to date Annual 35,000/year  18-69 Interview Telephone interview Embedded
Aziende Sanitarie per
la Salute in Italia
(PASSI)
Italian Population 2001-2009 2 years 85,000/year  15-64 Self- Pen and paper Embedded
Survey on Alcohol administered
and other Drugs (IPSA
D)
Lithuania
Study of the physical  2010; 2014 5years 5000 18-75 Interview Pen and paper Embedded
status of adults in
Lithuania (SPS)
National Survey on 2002, 2007, 2011, 2013—  Annual 1525 15-75 Interview Computer aided Exclusively
Physical Activity in 2017 personal interview PA/SB/SP
Lithuania (SPA)
The Netherlands
Health Survey/ 1981 to date Annual 10,000 4+ Self- Computer aided web Embedded
Lifestyle Monitor (HS/ administered,  interview, computer-
LSM) Interview, assisted telephone
Other interview
Additional module 2015 to date 2 years 10,000 4+ Self- Computer aided web Embedded
Physical activity and administered, interview, Computer-
Accidents/Lifestyle interview, assisted telephone
Monitor (LSM-A PA & Other interview, Computer
accidents) aided personal
interview
Dutch National Food 2003, 2005-2006, 2007— 2-3 dependson 3+ Self- Pen and paper, Embedded
Consumption Survey 2010, 2010-2012, 2012- year administered  Computer or online
(DNFCS) 2016 survey
‘Omnibus of 2012 to date 2 years 3000 6+ Self- Computer or online Embedded
recreation’ (VTO) administered,  survey, Computer aided
interview, personal interview
Other
Portugal
National Physical 2006-2009 and 2017-  4years 1250 18-64 Interview Pen and paper Embedded
Activity and Sport 2018
Monitoring System
(NPASMS)
Romania
Study on behavioural 2016 to date 2 years 1538 18-64 Interview Telephone interview Embedded
determinants of
health status for the
adult population in
Romania
(CompSanRO)
Slovenia
Slovenian Public 1973, 1975-76, 1980, Random 1250 15 + Interview Pen and paper Embedded

Opinion Survey
(SPOS)

1983, 1986, 1989, 1992,
1996, 1997, 1998, 1999,
2000, 2001, 2004, 2006,
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Table 1 Basic characteristics of movement behaviours monitoring systems across the European Union (Continued)

Country, name of the  Years of monitoring Frequency App. Age range  Administration Embedded
system and of number of  of Mode Means or
(abbreviation) monitoring participants participants exclusively
PA/SB/SP
2008, 2012
Collaboration for 2001, 2004, 2008, 2012 Random 16,000 25-74 Self- Pen and paper, Embedded
Integrated administered  Computer or online
Noncommunicable survey
Disease Intervention
(CINDI)
Spain °
Encuesta Nacional de  1987-2017 Random 15,0260 15-85 Interview Face to face interview  Exclusively
Salud Espafiola PA/SB/SP
(Spanish National
Health Survey) (ENSE)
Consejo Superior de  2005-2015 5years 12,000 15+ Interview Telephone interview, Embedded
Deportes (CSD) Computer or online
survey
Sweden
The national public 2004-2016, 2018 2 years 40,000 16-84 Self- Pen and paper, Embedded

health survey Health
on equal terms (HLV)

administered  Computer or online

survey

Legend: ® = countries with incomplete or missing data from the online questionnaire; ® = the sample in the study is not random: €= depends on the year; “ =
FinSote study started in 1987 under the name Health Behaviour and Health among the Finnish Adult Population and was carried out till 2014 (conducted yearly
for adults 18-64 years old, measured PA), after it became a part of The regional health and well-being survey carried out from 2010 to 2017 (conducted yearly for
adults 20+ years, measured PA and SB), since 2018 FinSote study is carried out for 20+ adults, measuring PA; PA physical activity; SP sport participation; SB

sedentary behaviour

included systems that were not a part of multinational
surveys (e.g., EHIS). The main results of this study are:
1) PA, SB and SP of adults are still not being systematic-
ally monitored in 11/27 EU countries, while only 8
Member States are monitoring all three behaviours; 2)
only the Netherlands, Portugal and Slovenia hold moni-
toring systems that encompass all three behaviours while
covering most of the domains and dimensions of PA/
SB/SP; 3) measurement tools being used show large het-
erogeneity across the countries with established moni-
toring systems; and 4) existing monitoring systems
typically rely on PA questionnaires, while device-based
assessment of PA/SB is scarce.

Although international surveillance systems enable
between-countries comparisons, they typically lack detail
and fail to consider cultural context of a specific envir-
onment. To this end, national systems that consider spe-
cific cultural contexts are needed for optimal
policymaking. In a recent comprehensive analysis per-
formed by the WHO, almost all EU Member States have
been identified as having at least one surveillance system
for PA [16]. In contrast, by excluding EU-wide surveil-
lance (e.g., EHIS), and by insisting on more stringent in-
clusion criteria for surveillance (i.e., by including only
systematic collection, analysis and interpretation of the
health-related data and not sporadic, individual research
studies) this study found that only a little over half of
EU countries systematically monitor at least one of the

concepts related to PA. Some of these monitoring sys-
tems date back to the twentieth century, as early as 1964
(Denmark) and 1973 (Slovenia), but most of the coun-
tries started monitoring PA in the 2000s. The growth of
PA monitoring systems in EU coincides with an increase
in PA promotion and other health-enhancing initiatives
and policies [3, 4, 6-8]. Nevertheless, 11 Member States
are forced to rely exclusively on estimates coming from
EU-wide surveillance systems in the policy creation and
policy evaluation process. These systems do not provide
any information on domains or dimensions of PA, they
typically lack detailed estimates across regions, and they
are run only every 5—6 years. Although EU-wide systems
are vital for policy making at the EU level, all these limi-
tations impede their use for timely and efficient policy-
making at a national level. In conclusion, much work is
ahead if systematic and detailed surveillance of PA-
related behaviours on a national level is to be achieved
across the whole EU.

Next, we found that more than one half of existing
surveillance systems exclude individuals older than 80
years. Considering that more than 27 million people
older than 80 were living in the EU in 2016 [18], and
that the share of elderly people has been projected to
continue increasing, it is of paramount importance to
also include the oldest age groups in the surveillance of
PA/SB/SP. Besides the well-known benefits of PA for
cardiovascular and metabolic health, in older adults PA
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Country, system PAQ Physical activity Sedentary behaviour Sport participation
Type & Domain Dimension Domain Dimension Domain Dimension
Belgium
Belgian National Food IPAQ-LF, Occupational, transport,  Frequency, - - Unspecified Frequency,
Consumption Survey  EHIS-PAQ cycling/walking, MVPA  duration, duration
intensity,
total
volume
BHIS IPAQ-LF, Leisure-time, Frequency, - - - -
EHIS-PAQ occupational, cycling/ duration,
walking, MVPA, intensity,
total
volume
Denmark
Den Nationale NPAQ MVPA * Duration Leisure-time,  Total volume - -
Sundhedsprofil Marshall D transport,
school
Danskernes motions- ~ Newly - - - - Organised, non- Frequency,
0g sportsvaner developed/ organised, duration,
adapted competitive type of
sport
Estonia
Health Behaviour Newly - - - - Unspecified Frequency,
among Estonian Adult developed/ duration
Population adapted
National Physical Newly Leisure-time Frequency, - - Unspecified Frequency,
Activity Survey among developed/ duration duration,
Estonian Adult adapted type of
Population sport
Finland
National FinHealth Newly Leisure-time, Frequency, - - Organised, non- Frequency
Study developed/  occupational, transport  duration organised
adapted
Terveys 2011 (Health  IPAQ-LF Occupational, transport,  Frequency,  Leisure-time,  Screen time, - -
2000-2011) home/household, duration, occupational,  sitting, total
cycling/walking intensity, transport volume
total
volume
Health Behaviour and ~ Newly cycling/walking, MVPA  Frequency, - - - -
Health among the developed/ duration,
Finnish Retirement- adapted intensity
Age Population
National FinSote Newly Leisure-time, Frequency, Leisure-time,  Total volume® - -
studyd developed/  occupational, transport®  duration, occupational®
adapted intensity,
total
volume®
Germany
German Nutrition Newly Transport, cycling/ Duration - - Unspecified Other
Survey developed/  walking, home/
adapted household, gardening,
house work, house
maintenance
German Health Newly MVPA Frequency, - - Unspecified Duration
Interview and developed/ duration
Examination Survey adapted
for Adults
Greece
Sports for all Newly Leisure-time Frequency, - - Organised Frequency
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Country, system PAQ Physical activity Sedentary behaviour Sport participation
Type & Domain Dimension Domain Dimension Domain Dimension
programs developed/ duration
adapted
Ireland
Irish Sports Monitor ISM Leisure-time, transport, - - Organised, non- Frequency,
cycling/walking organised, competi-  duration,
tive, unspecified, type of
coaching/ sport,
volunteering
Healthy Ireland Survey HIS Leisure-time, transport, ~ Frequency,  Total volume® Sitting - -
cycling/walking total
volume
The Irish Longitudinal  IPAQ-SF Leisure-time, transport,  Frequency, - - - -
Study on Ageing home/household, duration,
cycling/walking, intensity,
coaching, volunteering  total
volume
ltaly
Aspetti della vita Newly PA Frequency - - Unspecified Frequency,
quotidiana developed/ duration
adapted
Progressi Delle PASSI PA at work and out of ~ Frequency, - - - -
Aziende Sanitarie per work duration,
la Salute in Italia intensity
Italian Population IPSAD PA Frequency, - - - -
Survey on Alcohol duration,
and other Drugs intensity
Lithuania
Study of the physical ~ Adapted Leisure-time, Total Leisure-time,  Total volume - -
status of adults in IPAQ-SF occupational, transport  volume occupational,
Lithuania transport
National Survey on GPAQ Leisure-time, Frequency - - - -
Physical Activity in occupational, transport,
Lithuania home/household,
cycling/walking
the Netherlands
Health Survey/Lifestyle  SQUASH Leisure-time, Frequency, - - Organised, non- Frequency,
Monitor occupational, transport,  duration, organised, duration,
home/household, intensity, competitive type of
cycling/walking total sport, other
volume®
Additional module SQUASH Leisure-time, Frequency, Leisure-time,  Screen time, Organised, non- Frequency,
Physical activity and Marshall D occupational, transport,  duration, occupational, sitting, organised, duration,
Accidents/Lifestyle home/household, intensity, transport, reclining/lying  competitive type of
Monitor cycling/walking total school down, total sport, other
volume® volume
Dutch National Food ~ SQUASH Leisure-time, Duration - - - -
Consumption Survey occupational, transport,
home/household,
cycling/walking, sport,
gardening
‘Omnibus of RSO - - - - Organised, non- Frequency,
recreation’ organised, type of
competitivet sport
Portugal
National Physical IPAQ-SF Leisure-time, Frequency, Leisure-time,  Screen time, Organised, non- Frequency,
Activity and Sport occupational, transport,  duration, occupational,  sitting, organised duration,
Monitoring System home/household, intensity, transport reclining/lying type of
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Table 2 Domains and dimensions of movement behaviours covered by each monitoring system (Continued)

Country, system PAQ Physical activity Sedentary behaviour Sport participation
Type & Domain Dimension Domain Dimension Domain Dimension
cycling/walking total down, total sport
volume volume
Romania
Study on behavioural  National Leisure-time, Frequency, Leisure-time, Total volume Unspecified Duration
determinants of institute of ~ occupational, transport,  duration, occupational,
health status for the  public health  cycling/walking intensity transport
adult population in questionnaire
Romania
Slovenia
Slovenian Public The Sport- - - - - Organised, non- Frequency,
Opinion Survey recreational organised, duration,
activity of competitive type of
Slovenian sport
Collaboration for Adapted Leisure-time, Frequency, Leisure-time,  Screen time, - -
Integrated IPAQ-SF occupational, transport,  duration, occupational, sitting
Noncommunicable home/household, intensity transport
Disease Intervention cycling/walking
Spain
Encuesta Nacional de  IPAQ - SF Leisure-time, Frequency  Leisure-time,  Sitting - -
Salud Esparola occupational occupational
Consejo Superior de IPAQ - SF Leisure-time Frequency, Organised, non- Frequency,
Deportes duration organised, duration,
competitive type of
sport
Sweden
The national public IPAQ - SF MVPA Duration, Total volume  Sitting - -
health survey Health intensity

on equal terms

Legend.; ©= depends on the year; ¢ =FinSote study started as Health Behaviour and Health among the Finnish Adult Population and then The regional health and
well-being survey; MVPA moderate and vigorous physical activity; GPAQ Global Physical Activity Questionnaire; NPAQ Nordic Physical Activity Questionnaire; ISMSF
Indagine Statistica multiscopo sulle famiglie (Multi-purpose statistical survey on families); Marshall D Marshall Sitting Questionnaire; SQUASH Short Questionnaire
to Assess Health enhancing physical activity; RSO Richtlijn voor Sportdeelname Onderzoek (Guideline for Sport participation Research)

has a vital role in the prevention of falls and falls-related
injuries as well as in declines in bone and cognitive
health.

Surveillance systems identified through this study typ-
ically included several domains of PA, most commonly
leisure time and transport domains. At the same time,
these two domains are the ones most amenable to inter-
ventions. With regard to the dimensions of PA, duration
and frequency are being reported far more often than in-
tensity. Although intensity of PA is the dimension that is
the most difficult to assess, its importance has been re-
peatedly highlighted [19-21]. Unfortunately, even
though the information about PA of different intensity is
obviously available (e.g., from the IPAQ questionnaire),
many surveillance systems fail to analyse and report
these data. SB is monitored less frequently than PA, des-
pite recent research showing the downsides of high SB
and its deleterious effects on health [22—24]. Even when
assessed, SB is typically conceptualised through only one
dimension, mostly sitting, without any effort made to
distinguish the context (e.g., watching TV, reading,

playing, etc.). Given the accumulating evidence that
unique sedentary behaviours relate to different health
outcomes, including a number of SB dimensions should
be encouraged. Next, in line with the recently intro-
duced paradigm of 24-h movement guidelines [25], opti-
mal surveillance should strive to include both PA and
SB, while also assessing sleep. As global or EU-wide
health surveillance systems (e.g., The Global Health Ob-
servatory, The European Health Interview Survey) do
not include information on sleep duration, and since we
did not collect data on sleep for national surveillance
systems included here, it was not possible to identify
countries in the EU that monitor all movement behav-
iours and are therefore able to assess compliance with
the 24-h movement guidelines. Still, as we identified
only 10 Member States that are monitoring both PA and
SB, such estimates are evidently still not possible in the
larger part of the EU.

Even though it has been well established that device-
measured PA and SB are more reliable and valid com-
pared to self-report [26—28], nearly all 16 EU countries
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with established national surveillance systems are relying
exclusively on self-report for monitoring PA and SB,
probably because they are economically and logistically
more suitable for large surveys. Only three countries
have reported monitoring PA with accelerometers
(Finland, Ireland and Portugal). Yet, these assessments
are not being performed on a regular basis and include a
rather small number of participants. At the same time,
several population-based research studies that had been
set-up in the last few years and assessed PA via acceler-
ometers in >100,000 individuals, have shown that
device-measured PA is feasible even on a large scale
(e.g., UK Biobank study). Of note, the availability of
device-based measures does not mean that the use of

self-report methods should be discontinued. On the con-
trary, device-based assessment methods for PA/SB need
to be accompanied with questionnaires that cover a wide
range of domains and contexts of these behaviours in
order to ensure the detail and the granularity of the data
needed for data-informed policy making [29].

Surprisingly, many countries that have opted to per-
form cross-cultural adaptation of the existing question-
naires, have failed to confirm their measurement
properties after the process. The fact that most countries
are using questionnaires of unknown validity and reli-
ability undermines the trustworthiness of conclusions
based on the collected data and hampers the evaluation
of the effectiveness of related policy measures.
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Our study has several strengths. This is the first study
to offer a very extensive overview of national surveillance
systems for several movement-related behaviours across
EU. First, we collected detailed data from all EU coun-
tries. Second, we extended our focus from PA to include
other behaviours related to energy expenditure such as
SB and SP. Finally, we analysed details such as domains
and dimensions for all three behaviours.

Still, this study is not without limitations. First, despite
several attempts we have not been able to contact seven
countries via an online questionnaire (Belgium,
Denmark, Finland, Germany, Greece, Slovakia and
Spain), so the data had to be extracted from earlier stud-
ies or received through contact with independent na-
tional experts. As a result, some information for these 7
Member States might be incomplete or outdated. Sec-
ond, we asked for details on the dimensions and do-
mains of PA, but did not gather data on the type of PA.
Hence, it was not possible to determine the extent to
which national surveillance systems are able to evaluate
muscle strengthening and balance elements of PA rec-
ommendations. Third, although we collected very com-
prehensive data on systems that monitor three distinct
behaviours (i.e., PA/SB/SP), we did not request informa-
tion on sleep surveillance. Consequently, we were not
able to identify countries in the EU that are capable of
evaluating adherence to the 24-h movement guidelines.

Conclusion

Surveillance of PA is still not systematic in almost half
EU Member States, and SB or SP are being monitored
even less frequently. Besides, existing surveillance sys-
tems typically fail to assess all dimensions and domains
of PA/SB/SP, and only three countries (the Netherlands,
Portugal and Slovenia) run monitoring systems that en-
compass all three behaviours while covering most of the
domains and dimensions of PA/SB/SP. Hence, additional
efforts in advocacy of PA surveillance are needed. In
order to facilitate the assessment of existing policies and
optimise the effectiveness of new policies, countries
should be encouraged to implement regular monitoring
of PA with valid instruments for PA assessment. More-
over, embedding SB or 24-h movement behaviours as-
sessment, together with SP, in existing and new
surveillance systems should be advocated. The addition
of device-based assessment methods for PA/SB to ques-
tionnaires that cover a wide range of domains and con-
texts of these behaviours would ensure the detail and
the quality of the data needed for data-informed policy
making. Finally, we are witnessing unprecedented re-
strictions in PA being implemented on a population
level as a response to the current public-health crisis re-
lated to the COVID-19 pandemic. At the same time,
work dynamics have transformed with the increase in
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remote work. As this is projected to reshape work envi-
ronments in the long-term, monitoring occupational PA
and SB will become more important. Comprehensive,
continuous surveillance of all movement-related behav-
iours could have a vital role in creating and evaluating
policies designed to combat the inactivity pandemics in
the post COVID era.
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