Scandinavian Fournal of Public Health, 2022; 50: 272-286
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The effects of long-term physical activity interventions in
communities: Scoping review in the Nordic countries
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Abstract

Aims: Physical activity (PA) is an important part of maintaining good overall health. Currently, the number of insufficiently
physically active adults and children is alarmingly high worldwide. To tackle the challenge, several interventions have been
conducted, however, current knowledge on intervention effectiveness is still inconclusive. This scoping review aimed to
summarize the effects of long-term PA interventions across all age groups in the Nordic countries. Methods: A scoping review
was conducted by including all age groups and interventions lasting more than 12 months. The aims of the interventions
had to focus on increasing PA and/or fitness. The Behaviour Change Wheel framework was used to describe components of
the intervention functions. Results: Initially, 1937 studies were identified. Twelve intervention studies fulfilled the inclusion
criteria and were included in the analysis. From the included studies, seven focused on children and/or their parents and
five on working-age adult populations. Most of the studies built on theoretical backgrounds and included several behaviour
change functions. A hindering factor for synthesis was variation in measurement methods: both subjective and objective
outcome measures were reported. Among all age groups, intervention effects on PA were modest. Conclusions: There was
no clear evidence of increased PPA or fitness from long-term interventions in communities. However, even small
improvements in PA are important for increasing PA at a population level and enhancing public health. More
research is required for evidence-based community and public health planning.
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Background and aims

The prevalence of physical activity (PA) in children,
adolescents and adults is alarmingly low worldwide.
To tackle this challenge, increasing PA among differ-
ent populations is a key target in the preventive work
against noncommunicable diseases [1,2]. In this
review, PA consists of both leisure time pursuits and
PA in work-, school- or community-based settings, in
households and in relation to transport [3,4]. In
2018, The World Health Organization (WHO) estab-
lished a global action plan aiming to reduce the prev-
alence of insufficiently active adults and adolescents

worldwide by 15% by 2030 [5]. The action plan is
based on four main areas: society, environment, peo-
ple and systems. To achieve the goal of increasing PA,
action-enhancing work across all these areas is
required.

In the Nordic countries (Finland, Sweden, Norway,
Denmark, Iceland) the number of physically active
people is among the highest in Europe [6], however
PA levels are still far from the WHO’s PA recommen-
dations [7,8]. According to the Nordic Monitoring
Study [9], which aimed to assess the amount of PA in
the Nordic countries between the years 2011 and
2014, approximately 41% of 7 to 12 year-olds and
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66% of 18 to 65 year-olds were adequately physically
active based on the WHO recommendations of 150
min of moderate-intensity PA per week for adults and
60 min/day for children and adolescents [8,10]. Based
on each country’s own data [11-14] the estimated
prevalence of adults (16—64 years) reaching sufficient
PA levels were highest in Iceland (73%) and Denmark
(72%). The lowest prevalence rate was in Finland
(56%), but this is not directly comparable because it
included adults 30-64 years of age. In older adults
(=65 years) the highest rates were in Iceland and
Denmark (68%) and the lowest rate was in Finland
(36%). In children aged 10 to 11 the figure was high-
est in Finland (45%) and lowest in Denmark (16%);
in adolescents aged 14 to 15, the highest figure was in
Iceland (20%) and the lowest in Denmark (11 %)
[11-14].

It is widely acknowledged that even small changes
in PA can bring health benefits, especially among
those with initially low PA levels [1,15]. Therefore,
even a small increase in PA among the least active
groups could increase overall population health. Not
only does PA per se benefit health, but it is also an
important contributor to the development of cardi-
orespiratory fitness (CRF) and thereby influences
cardiovascular (CV) outcomes several years later
[16]. Better CREF is a particularly strong predictor of
cardiovascular health [17] and the current levels of
CRF among children and adults are worrisome
[18,19]. Another related concern for Nordic public
health is the high sedentary time reported in different
populations [20].The prevailing sedentary lifestyle of
children and adults calls for action, as longitudinal
and time trend data suggest no change or even a
slight increase in time spent being sedentary [21,22].

Health intervention programmes can be designed
as multilevel interventions, or focus solely on indi-
vidual, community or societal levels [23]. In this
review, we describe interventions taking place in
communities, which were defined by McQueen et al.
[24] as a group of diverse people participating in an
act or intervention, linked through social ties, sharing
common perspectives and/or participating in joint
actions in geographical locations or settings. It is
widely recognized that support from family mem-
bers, school environment, workplaces, supportive
social services and communities are potential
resources that can be harnessed to promote health
and healthy lifestyle behaviours [25-27]. Knowing
what features lay the groundwork for successful
interventions, therefore, enables better replication of
effective approaches in future interventions. The fea-
tures of PA interventions in this review have been
summarized on a variety of levels, ranging from
information about the duration and delivery format

of the intervention, to the recording of underlying
behaviour change functions [28,29].

As opposed to individually tailored interven-
tions, the community PA approach has the advan-
tage of reaching out to a large number of people in
their natural environment [30]. However, a limita-
tion of this approach is the possibility of not suffi-
ciently reaching those who are least active [30,31].
To date, evidence of the effectiveness of community
interventions increasing population PA is promis-
ing, but nonetheless inconsistent and limited
[31,32].

The Behaviour Change Wheel (BCW) framework
introduced by Michie et al. [33], was chosen as the
model to be used in this review, as it provides an
easy-to-access method of characterizing and plan-
ning health behaviour interventions and functions at
different levels. The model considers individual char-
acteristics (sources of behaviour), intervention meth-
ods (intervention functions) and larger societal
characteristics (policy categories), which can be sig-
nificant contributors to the success or failure of an
intervention. At the centre of the framework lies the
behaviour system, or sources that generate behav-
iour: capability, opportunity and motivation. Around
the centre there are nine intervention functions and
seven policy categories that build on this. The inter-
vention functions target the deficits in capability,
opportunity and motivation and interact with them,
while the policy categories enable the interventions
to take place and interact at the function level. The
BCW framework derives from earlier applied classifi-
cations of behaviour intervention functions in order
to build an overarching model of behaviour and link
the interventions to behavioural targets. This model
is used in the article to describe the similarities and
differences in intervention actions and functions
rather than to focus on individual behaviour
characteristics.

Taken together, there remains a need to broaden
understanding of how to increase people’s PA, and
identify which intervention methods may prove most
beneficial for behaviour change. Examination of
long-term interventions in the Nordic communities
among diverse age-groups will also make possible the
further examination of current knowledge, and iden-
tification of the strengths and limitations of interven-
tion studies and their methodologies. The aim of this
scoping review was to synthesize features of commu-
nity PA interventions in the Nordic countries, focus-
ing on studies that aim to increase PA or CRF in a
large group of people over the long term. Furthermore,
the goal was to identify current gaps in community
PA interventions to inform and advance future inter-
vention planning and reporting.
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Table I. Inclusion criteria.

Randomized controlled trials with over 60 participants
Cohort studies with over 200 participants

Included a PA intervention

The intervention was described in adequate detail

All age groups

Had to report a PA or fitness outcome

Duration (of intervention only or intervention + follow-up) at
least 12 months

Dropout less than 30%

PA: physical activity.

Methods

This study was conducted as a scoping review. The
framework of Levac et al. [34], based on Arksey and
O’Malley [35] was followed during the process.

Identifying the research questions

The research team agreed on the research questions
and modified the scope of the review during the pro-
cess. Two research questions were set: 1) What is
known about long-term PA interventions taking
place in communities in the Nordic countries? and 2)
What characteristics in an intervention support/hin-
der successful outcomes in regard to PA?

Identifying relevant studies

A literature search was conducted from eight elec-
tronic databases (Medline, Cinahl, PsycInfo, Cochrane
Database of Systematic Reviews, Cochrane Central
Database of Controlled Trials, Medic, Melinda and
Finna) in June 2019.The search terms are included in
the Supplemental Material and Table I presents the
inclusion criteria.

Study selection

In the initial literature search, 1937 studies were
identified, and the results were exported to RefWorks
database. Authors (HW, HE, EH) participated in the
scanning of titles and abstracts, which identified 345
studies for further examination. At this stage the
country inclusion was narrowed to include only the
Nordic countries, which all have a so-called Nordic
model comprising similar economic and social struc-
tures, as well as cultural practices between the coun-
tries [36]. This means that these countries support a
market economy and universal welfare state finances
with high taxes. This allows a high degree of income
redistribution, the availability of free or almost free
healthcare, free education, and children attending
municipal day care, that is, equal opportunities for
all. The limitation to the countries included will help

to produce a more comparable analysis of what
intervention functions, methods or tools may be suc-
cessful [36]. Due to the change in the country crite-
rion a complementary search was conducted
entailing Nordic settings, providing 302 additional
studies, from which five studies were assessed for eli-
gibility. Outside this search, eight studies were
included from references and other sources. The lit-
erature search was based on English peer-reviewed
academic articles only. A flow diagram of the search
strategy and accepted publications are presented in
Figure 1.

Chartng the data

The selected studies (10 interventions, 12 studies)
were charted according to the BCW framework.
Each article was extracted for detailed information
concerning participant demographics, intervention
description, primary and secondary outcomes and
theoretical background. Notably, the original articles
varied in relation to the contexts the interventions
were conducted in. The included studies were pub-
lished between years 2009 and 2019. The interven-
tions were conducted as randomized controlled trials.
The results were charted according to age categories
(Tables IT and III).

PA-related outcomes varied in the studies,
between measures of volume (such as steps using
pedometers, minutes/hours/days of exercise), inten-
sity (mild, moderate, vigorous), measures of fitness
(e.g. VO,max, handgrip strength), total sedentary
time or context-specific sedentary time (e.g. leisure
time and school day sedentary time in children, and
worktime, leisure time and weekend sedentary time
in adults). Secondary outcomes included measure-
ments in anthropometrics, subjective questionnaires
and biomarkers such as blood lipids and blood
pressure.

Collating, summarising and reporting the
results

The authors divided the intervention effects on PA,
sedentary time or fitness into three categories: posi-
tive intervention effect, null results (no effect) and
negative intervention effect. The decision on the cat-
egory (effect) was based on the results at the final
follow-up point, which varied across the studies. The
interventions were considered to have positive effects
if they included a statistically significant improve-
ment (p= 0.05) in PA or fitness, or in the sedentary
time outcome relative to the control arm. The nega-
tive intervention effects included a statistically sig-
nificant decrease in PA or fitness, or an increase in
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Studies identified after
initial search in June 2019:
1937 after duplicates
removed 1872

After titles and abstracts
screened: 345

Studies identified outside
search: 8

Full-text assessed for
eligibility: 124

Specified country inclusion
criteria: 20

Further excluded studies:
geographical location, drop
out over 30%, lack of PA
outcome, inadequate
follow-up time

Additional search with

specified country inclusion:

302

Total number of studies
included in synthesis:: 12

Full-text assessed for
eligibility: S

275

Figure 1. Flowchart of study selection.

sedentary time relative to the control arm. Finally, no
effect signified a nonsignificant difference in change
for PA, fitness or sedentary time between the groups.
The interventions are presented in the Tables IT and
IIT and in detail in Supplemental Materials. Based on
the intervention actions described in each study,
Michie et al’s [33] intervention functions were cho-
sen by the authors of the current review.

The content of the interventions was summarized
using the BCW approach [33]. The reported actions
(content) in the interventions were allocated to one
of the nine intervention function categories including

education, persuasion, incentivization, coercion,
training, restriction, environmental restructuring,
modelling and enablement. Furthermore, the theo-
retical background of the interventions was listed if it
was mentioned.

Consultation

As Levac et al. [34] suggest consultation as the final
part of scoping document methodology, senior
researchers were consulted on the findings and meth-
odological clearness.
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Results

Twelve studies representing 10 different interven-
tions were accepted in the analysis according to the
inclusion criteria. Six studies were school-based and
focused on children aged 6 to 15, one study was fam-
ily-based focusing on kindergarten-aged children
and their parents, and five studies were conducted
among working-age adult populations targeting
either working life, leisure time or commuting. Eight
of the studies were conducted in Finland, three in
Denmark and one in Sweden.

Children and adolescents

Family-based interventions. Only one family-based
intervention met our inclusion criteria. The results of
the intervention were presented in two different stud-
ies, one focusing on children [37], and the other
focusing on adults [38]. The intervention was con-
ducted as a randomized control trial (RCT) and the
duration of the intervention and follow-up was 12
months.

For children, the PA outcome measures included
gross motor tests (Korperkoordinationstest fir
Kinder and throwing and catching a ball), amount of
moderate-to-vigorous PA (MVPA) and sedentary
time measured by accelerometer. For adults, main
outcomes included accelerometer-based PA and sed-
entary time.

In children, MVPA showed a small decrease
(=0.08% [—0.24, 0.08]) in the intervention group,
and a small increase in the controls (+0.08% [—0.08,
0.24]) with a significant group and time interaction
(p<0.05). The motor performance tests did not
show any significant differences in changes between
the groups. In adults, no significant differences were
observed in changes in PA or sedentary time between
the intervention and the control groups from base-
line to 12-month follow-up.

The intervention was based on social cognitive
theory and the theory of planned behaviour. The
intervention content included education, persuasion
and modelling according to the BCW functions [33].

School-based interventions

Format and duration. All school-based interven-
tions were conducted as RCTs. The study times
varied between one academic year [39,40], two aca-
demic years [41-43], and three academic years [44].

PA outcomes. MVPA was the most reported out-
come measure to assess changes in PA, sedentary
time was assessed in one study, leisure time PA and
PA motivation were measured in one study, fitness

tests (shuttle run, hand gip, Andersen test or vertical
jump) were used as outcome measures in two stud-
ies and gross motor tests (walking backwards, hop-
ping for height, jumping sideways, moving sideways,
precision throw) were examined in one study. Both
device-based and self-reported measurements of PA
outcomes were used.

Studies reporting MVPA yielded positive inter-
vention effects between groups in two studies [39,43],
one intervention presented null effects [40] and one
reported higher MVPA after follow-up in the control
group [42]. For hand grip strength there was one
study with a significant positive effect and one with a
negative effect in the intervention compared with the
control groups [41,44]. In relation to shuttle run,
there was no effect (null result) in one study [44]
whereas Christiansen et al. [41] demonstrated a posi-
tive effect. In the study by Rexen et al. [44] the inter-
vention increased total development in the composite
fitness z-score among 4th-grade children in the inter-
vention group (difference 1.06 units [95%CI 0.48—
1.65]), and the intervention benefit was biggest for
children who were performing at the lower levels of
physical fitness and PA at baseline.

Overall, from the six school-based interventions
three used accelerometers to assess PA and/or seden-
tary time. Two studies used questionnaire methods to
assess PA. Device-based measurements (accelerom-
eter, measured anthropometrics, physical- and gross
motor tests) were related to positive intervention
effects in three of the four studies [41,43,44] and
only one study failed to show any intervention effects
[42]. Interventions using subjective assessment as a
measurement method were inconclusive in relation
to effect [39,40].

Other outcomes. One study assessed waist circum-
ference, concluding no difference between the inter-
vention and control groups at follow-up (0.2cm,
p»=0.91) [41]. Two studies measured PA motivation
using the Motivational Climate in Physical Education
Scale [40,39]. In addition, single studies reported a
rating in a school yard PA environment [42], task-
and ego-support [40], and task- and ego-orientation
[39]. Regarding the school yard index, most compo-
nents (different activities, fun challenging environ-
ment, plenty of space, hangout places, greenery and
unfixed equipment) but not the rating ‘schoolyard
is good for ball games’ showed a significantly larger
increase in the intervention group compared with the
control group (p=<0.02) [42]. In the study by Kok-
konen et al. [40], task support in physical exercise
(PE) increased (p=0.008) and ego-support in PE
decreased in the intervention group (p<<0.001). In
the study by Grasten et al. [39], the school-initiated
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PA programme had a weak negative effect on ego-
orientation (B=-0.07, p<0.05) and no effect was
detected in task-orientation (f=0.04, p<<0.001).

Theoretical  background and intervention  func-
tions. Behaviour change theories or theoretical back-
grounds were presented in five interventions (six
studies), however the theoretical backgrounds varied
between the interventions [39—43].The intervention in
all studies included actions related to more than one
intervention function category as defined by the BCW
[33]. The interventions in Haapala et al. [43] and in
both Christiansen et al. studies [41,42] included the
most varied set of intervention functions. Intervention
actions related to education were included in all school-
based interventions [39—44]. Actions related to enable-
ment were included in four out of five interventions
[39,41-44], actions of environmental restructuring in
three out of five [39,41-43], actions of persuasion in 2
out of five [43,44], training-related actions in one out
of five [40], modelling-related actions in one out of five
[40] and restriction-related actions in one out of five
interventions [41,42].

Adults

Format and duration. Interventions focusing on
adult populations were all conducted among work-
ing-age people, three of them focusing on inter-
vening directly or indirectly in the behaviour of the
people in working life [38,45-47] and one focusing
on increasing PA in commuting in general [48]. All
of the selected studies were conducted as RCTs and
the duration of the intervention and follow-up time
varied between one calendar year [38,47], 18 months
[48] and two calendar years [45,46].

PA outcomes. For the PA outcomes, two out of
four interventions used device-based measure-
ment methods (accelerometer) [38,45,46], one
study combined device-based (pedometer, trip
meter) and self-reported assessments (question-
naire, activity diary) [48] and one study used only
self-reported assessment (questionnaire, notebook/
diary) [47]. The outcomes included MET-hours
per week of leisure time PA (calculated based on
the questionnaire), habit of walking, habit of walk-
ing stairs, time spent in leisure time walking, time
spent in daily walking, daily sitting time at work,
daily sitting time outside work (all these outcomes
were measured by a questionnaire, which was modi-
fied from the self-administered long version of the
International Physical Activity Questionnaire for a
typical week), accelerometer-based total daily light
PA minutes, accelerometer-based total daily MVPA

minutes, accelerometer-based total daily sedentary
time, frequency of bicycling, frequency of commut-
ing by bicycle (outcomes of frequency measured
with a trip meter, self-reported mode of transport
and a diary), frequency of commuting by walking
(self-reported mode of transport and a diary), and
step count per day (a pedometer). Furthermore, in
one intervention the outcomes also included CRF
measured as VO,max (a sub-maximal cycle ergom-
eter test).

One study observed significantly higher increases
in VO,max and leisure time PA in the intervention
group in comparison to the control group [45,46].
Another study reported a significantly higher per-
centage of commuting by bicycle and reaching either
2 km cycling or 10,000 steps a day and using a bicy-
cle for commuting in the intervention group com-
pared with the control [48]. Neither of the two
studies that followed changes in sedentary time
[38,47] observed any significant intervention effects
compared with the control. In the study by Pesola
et al. [38] the purpose was to test the effectiveness of
behavioural counselling aiming to reduce and break
up sedentary time and to increase light-intensity PA
during work and leisure time. In light of the interven-
tion aims, the findings and differences between inter-
vention and control groups were modest. Walking
was reported in two studies, however the outcome
definitions were different: Aittasalo et al. [47]
reported time spent walking overall and for leisure, as
well as the habit of walking in general, for leisure and
climbing stairs, whereas Hemmingsson et al. [48]
used pedometers to assess daily step counts. In the
study by Aittasalo et al. [47], the purpose was to eval-
uate the effects of the intervention in promoting
walking. However, neither of the studies reported
positive intervention effects compared with the con-
trol groups. Overall, in two of the four interventions
[38,47], borderline but otherwise nonsignificant dif-
ferences between the intervention and control groups
were observed as a result of the interventions.

Other  outcomes. Other reported outcomes
included workability [45,47], stress symptoms (SS)
and mental resource (MR) indexes [46] at individ-
ual level, and reach, effectiveness, adoption, mainte-
nance, costs and implementation of the intervention
at administrative level [47]. Two of the four interven-
tions examined anthropometrics as secondary out-
comes [38,48].

Workability showed no change in one study [47],
whereas Kettunen et al. [45] detected differences in
the Work Ability Index (WAI) between the groups as
a result of the intervention: the intervention group
increased their mean WAI by 3% (p<<0.0001). The
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change in WAI between the intervention and control
groups was significantly different during the inter-
vention (baseline vs. 12 months, p=0.028) and after
the follow-up (p=0.001). A slightly positive correla-
tion between the changes in WAI was detected
(r=0.19,p<0.01). According to Kettunen et al. [46]
SS decreased by 16% and MR increased by 8% in
the intervention group, while no significant changes
were detected in the controls. In the study reporting
administrative changes, the willingness of employees
to participate was 29% (i.e. reach was 29%) and
adoption and implementation succeeded as intended.
In addition, the reported direct costs of the interven-
tion were approximately EUR43 per participant in
the intervention group [47].

Hemmingsson et al. [48] observed reductions in
waist circumference and sagittal abdominal diameter
in both the intervention and control groups and the
effects were maintained until the end of follow-up.
However, no changes in body weight were observed
during the study period [48]. Biomarkers and anthro-
pometrics were measured in the intervention by
Pesola et al. [38], indicating favourable intervention
effects on leg lean mass and ApoB/ApoA-1 ratio after
follow-up.

Theoretical background and ntervention func-
tions. In three out of four interventions, a theoreti-
cal background to the intervention was mentioned;
in some there was more than one theory behind the
intervention. The theoretical backgrounds included
the health action process approach [47], the theory of
planned behaviour and motivational interview [38],
and the transtheoretical model [48]. BCW interven-
tion actions were related to education and persuasion
in all five (four interventions) studies [38,45-48].
One intervention also included training actions [45],
and one action related to enablement [48] and one
to restriction [38].

Discussion

This scoping review on long-term community PA
interventions in the Nordic countries focused on
increasing PA or fitness of the population. Most of
the included interventions were from Finland (z=8);
none identified were from Norway or Iceland.
Detailed descriptions of where the interventions took
place were not included in the articles, which hin-
dered discussions about the success or failure of an
intervention mirroring the health and social factors
of the intervention contexts.

The majority of interventions targeted children
and adolescents, with school-based interventions

being the most common approach. Working-age pop-
ulations were targeted in several of the interventions;
none including elderly participants met the inclusion
criteria. Overall, the findings indicated that most PA
interventions in the Nordic communities are built on
theoretical frameworks, and include several behav-
iour change functions. However, there is considera-
ble variation in the assessment of PA outcomes, and
the intervention effects on PA were modest.

A primary observation was that PA assessments
varied substantially between the included interven-
tions. The studies using device-based measures used
different devices, placed on slightly different loca-
tions (waist and hip). This hindered the comparison
and summarizing of the findings between the
included studies and studies in general. In the studies
where device-based assessments of PA were applied,
the results were slightly more positive in terms of
increasing PA than in the studies where self-report
methods were used. The efficacy of using question-
naires to measure both PA levels and sedentary
behaviour is debatable, as self-reported PA or sitting
times may include bias due to daily and personal
variations in reporting, potentially leading to vague
overall conclusions. In addition, questionnaires
measuring PA levels may not be sensitive enough to
detect a change in level, volume or intensity of PA.
When using device-based measurements, data pro-
cessing methods require more consistency in order to
improve comparability between studies. One reason
for the results being more favourable for device-
assessed changes in PA than self-report methods
could be due to devices being more sensitive to
detecting small changes than, for example, question-
naires. Previous reviews on PA intervention studies
have also noted the variability in assessment and
operationalization of the main outcome as a signifi-
cant limitation for the summation of the results and
assessment of intervention effectiveness [49,50].
Following Ding et al. [51], we also call for improved
and more standardized measurement of PA across
future studies.

Family-based interventions

We identified only one intervention targeting young
children, and this was a family-based intervention
where parents were also targeted. The parents were
given targeted counselling in order to act as role
models for their children. The intervention did not
seem to be effective in increasing overall PA or
decreasing the amount of sedentary time of children
or adults, but it was effective in improving the motor
control of the children. It is widely acknowledged



that PA habits are formed in the early years of life
indicating that behaviour models in the family play
an important role in the development of PA habits
among young children [52,53]. Families with young
children are not necessarily physically inactive per se,
nevertheless a continuous need for interventions
among this target group in the Nordic environment
remains.

School-based interventions

The studies reporting on school-based interventions
that met our inclusion criteria were conducted in
Finland and Denmark. The Danish SPACE study
[41,42] comprised improvements in the physical and
organizational environment and educational activi-
ties in the school setting, increasing the total PA
(MVPA min/day) of the students. The other Danish
intervention consisted of extra PE lessons, (270 min/
week compared with usual 90 min/week) [44] and
was effective in increasing the fitness of older but not
younger children. An important finding was, how-
ever, that increasing PE lessons showed effectiveness
in relation to the fitness of the children who were
least active at baseline [44].This is of particular inter-
est since interventions conducted in communities are
challenged by the fact that they do not reach the tar-
get group (i.e. the least physically active or fit) well
enough [30,31]. In one school-based intervention
[42], higher MVPA levels were reached in the control
arm than the intervention group. These results indi-
cate the complex unpredictability of human behav-
iour and the importance of PA interventions for both
groups.

Two of the Finnish school-based interventions
targeted environmental restructuring [39,43] and
one PE teaching [40]. Introducing the creative physi-
cal education model in PE teaching was not particu-
larly effective in increasing the overall MVPA of the
students [40]. However, embracing a task involving
climate and the physical environment [39] increased
the self-reported frequency of MVPA in children.
The Move intervention, with the goal of creating a
more active and pleasant school day through PA and
tailored interventions, was effective in increasing the
school day MVPA in primary grade students [43].
The programme was also found to contribute by
decreasing school day sedentary time among the
intervention participants when compared with the
controls [43].

Based on the reviewed studies, school-based inter-
ventions in the Nordic countries were somewhat
more effective in increasing PA when they included
environmental restructuring and enabled more
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variety in the PA of school days. Similar results were
reported by Crutzen [54] and Temple and Robinson
[55] who concluded that the most successful PA
interventions among school-aged and preschool-
aged children mainly focused on environmental
restructuring in the school setting.

Working-age adults

All four interventions targeting working-age adults
that met our inclusion criteria had a strong focus on
individually tailored actions, despite being consid-
ered community interventions. All the interventions
included actions related to education and persua-
sion, taking the form of lectures, distribution of
information, one-to-one counselling, group counsel-
ling or personal goal-setting. Nevertheless, the effec-
tiveness of the interventions was generally slight, with
only two studies finding an improvement in PA or
fitness in the intervention group compared with the
controls. According to the review by Muiller-
Riemenschneider et al. [49], tailored exercise pre-
scription strategies are the most promising approaches
for long-term increases in PA and fitness in healthy
adults. They also concluded that using combined
intervention approaches such as goal-setting, prob-
lem-solving, self-monitoring, planning and incen-
tives provide the strongest possibility of intervention
effectiveness. This can also be seen in the current
review, where studies by Kettunen et al. [45,46] and
research by Hemmingsson et al. [48] included the
most extensive actions and were the ones resulting in
significant improvements in PA and fitness. However,
both Kettunen et al. studies [45,46] provided train-
ing camps, and Hemmingsson et al. [48] provided
participants with new bicycles, neither of which
could be feasibly replicated in a larger population.
Previously, Torp and Vinje [56] reported work-
place interventions in the Nordic countries to be
individually focused rather than targeting the setting
itself (i.e. workplace environment). The intervention
by Aittasalo et al. [47] was delivered via occupational
healthcare to workplaces, and targeted sedentary
office workers. The intervention yielded small, albeit
nonsignificant improvements in individual level PA
and sedentary time, but the authors reported that at
the 12-month follow-up, positive changes in the
workplace environment favouring more physically
active behaviours had been incorporated. This find-
ing is noteworthy, because it emphasizes that we also
need to change the customs and habits induced by
society and the environment in order to facilitate a
change at the individual level. Even if community,
multicomponent interventions engaging different
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sectors of society and targeting different levels of
influence are complex and time-consuming to under-
take and report, such interventions are warranted for
truly making changes in population-level PA [51].

All but one of the interventions conducted among
the adult population were based on a theoretical
background, and these interventions were applied to
the everyday life of the participants [38,47,48].
Effective behavioural interventions should consider
context, behavioural habits and mechanisms of
change [57], and the transfer effect of the interven-
tion to everyday life needs to be ensured. In the cur-
rent review, the inclusion of a background theory or
implementation to everyday life did not yield strong
effects on PA behaviour change.

Strengths and limitations of our study

The country inclusion criterion was narrowed to
include the Nordic countries only, which have similar
cultural, social and economic backgrounds [36] and
would therefore make possible more comparable anal-
yses on what intervention functions, methods or tools
might be successful. This is not to say that the Nordic
countries are homogenous and similar in health
behaviours, as such [58] However, it is important to
examine the interventions in an attempt to understand
the underlying root causes of decreased PA and
increased sedentary time to increase population health
in these countries through potentially effective inter-
ventions that could be applicable throughout the
Nordic countries. When it comes to PA interventions,
all Nordic countries are facing similar challenges
among their populations: increasingly unhealthy life-
styles, increasing noncommunicable disease rates and
an aging population, hence the topic is very relevant
globally [2—4].

A 12-month minimum of intervention duration
was selected to ensure sufficient time to be able to
gather information on long-term effectiveness of the
interventions. We acknowledge that the duration of
the studies included both the active intervention
and follow-up periods and thus did not enable sepa-
rate evaluations of behaviour maintenance. It is
known that intervention effects on health behav-
iours are often strongest immediately after the active
intervention and the achieved changes tend to
diminish over time without additional support [57].
However, limiting the included studies to those with
at least a 12-month duration is also a study strength,
since the synthesizing of studies with similar dura-
tions better justifies the interpretation of the results
than if the intervention periods varied in duration.

In addition, long intervention durations are also
predisposed to high dropout rates. We considered
dropout as one inclusion criterion, as high dropout

during an intervention and/or follow-up affects the
robustness of the evidence [59]. Allowing more vari-
ation in the dropout rate could have rendered more
studies eligible for evaluation, which could have fur-
thermore affected the conclusions of this review. By
selecting a low- over high dropout rate, some bias
might have been introduced due to the potential loss
of inactive people. Including studies with higher
dropout rates might have allowed us to investigate
the characteristics of the people involved in those
studies, namely the possibly high-risk populations. It
was also challenging to deem the dropout for differ-
ent studies since the reporting of participation rates
varied considerably and not all studies included a
flowchart or clear presentation of the participation
numbers throughout their interventions.

The review is based on English-language peer-
reviewed academic articles, leaving out a number of
well-conducted interventions reported in native lan-
guages or in grey literature (such as national reports).
When identifying the intervention functions accord-
ing to the BCW and analysing the results, the authors
of this review based the conclusions on their shared
opinions, giving three different perspectives to the
discussion; decisions were based on the frequent dis-
cussions among the team. It is acknowledged that
other approaches to mapping interventions exist,
however, the BCW framework was chosen as it is an
easy-to-use, evidence-based, previously used [60]
framework for organizing and collating different
intervention actions.

For future interventions, assessment of PA out-
comes and methodological choices needs to be con-
sidered carefully to increase comparability between
studies. More uniform, standardized ways of PA data
processing need to be focused on to achieve synthesis
between interventions. In addition, more peer-
reviewed studies reporting findings from long-term
interventions are warranted. An important aspect for
future studies will also be to examine the characteris-
tics of the people dropping out of PA interventions,
to increase understanding on this population.

Conclusions

In conclusion, this scoping review summarized the
characteristics and functions of long-term PA inter-
ventions conducted in communities in the Nordic
countries. Based on our results, the intervention
effects in communities were modest when attempt-
ing to influence PA behaviour. However, developing
and applying community approaches in PA interven-
tions is important, as even small increases in PA, fit-
ness or changes to earlier unhealthy habits are crucial
steps towards increasing PA at a population level
among all age groups.
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