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1  |  INTRODUC TION

The prevalence of overweight and obesity in children has markedly 
increased in the last four decades and is now considered to be one 
of the most important global health issues.1,2 It affects one in five 
children over 5 years of age in Nordic countries.3,4 In Sweden, the 
prevalence in 4-year-old children increased from 11% to 13% during 
the first year of the COVID-19 pandemic.5 A systematic review and 

meta-analysis also observed this increasing trend in the general pae-
diatric population, and state that it could be caused by the change of 
lifestyles during the pandemic.6

Childhood obesity is multifactorial and both genetic predis-
position and behavioural and environmental factors influence the 
risk.7 Other risk factors have been correlated with the increased 
risk of childhood overweight and obesity, in addition to lifestyle 
and behaviour. These were having parents with overweight or 

Received: 21 December 2022  | Revised: 27 October 2023  | Accepted: 10 November 2023

DOI: 10.1111/apa.17043  

R E V I E W  A R T I C L E

Scoping review showed that obesity prevention in Nordic 
countries had limited effects on children from birth to 7 years 
of age

Josefine Starnberg1,2  |   Lina Renström1,2

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. Acta Paediatrica published by John Wiley & Sons Ltd on behalf of Foundation Acta Paediatrica.

Abbreviations: BMI, body mass index; RCT, randomised controlled trial.

1Centre for Research and Development, 
Region Gävleborg, Gävle, Sweden
2Centre for Clinical Research, Region 
Gävleborg and Uppsala University, Gävle, 
Sweden

Correspondence
Josefine Starnberg, Centre for Research 
and Development, Region Gävleborg, 
Lasarettvägen 1, 803 24 Gävle, Sweden.
Email: josefine.starnberg@uu.se

Funding information
Centre for Research and Development, 
Uppsala University and Region Gävleborg

Abstract
Aim: The aim of this scoping review was to map and summarise clinical trials that at-
tempted to prevent obesity in children from birth to 7 years of age in any of the Nordic 
countries.
Methods: PubMed, CINAHL Plus and clini​caltr​ials.​gov were searched for peer-re-
viewed papers and registered trials published in English or Swedish. The overall search 
period was from 1 January 2002 to 13 December 2022. We included randomised 
and non-randomised trials initiated from birth to 7 years of age that aimed to prevent 
obesity in Denmark, Finland, Iceland, Norway and Sweden.
Results: The search resulted in 414 papers and 14 were included. Despite having di-
verse settings and designs, none of them reported consistently favourable results for 
anthropometric outcomes, apart from beneficial trends in subgroups with a high body 
mass index at baseline. Most studies reported temporarily improved dietary patterns.
Conclusion: There is a gap in the current research about how to best prevent obesity 
in children. We suggest that researchers should focus on risk groups and that inter-
ventions that last a number of years are needed.

K E Y W O R D S
anthropometric outcomes, childhood obesity, dietary patterns, overweight, prevention

www.wileyonlinelibrary.com/journal/apa
mailto:
https://orcid.org/0000-0001-7341-8254
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:josefine.starnberg@uu.se
http://clinicaltrials.gov
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fapa.17043&domain=pdf&date_stamp=2023-11-21


    |  913STARNBERG and RENSTRÖM

obesity, high birth weight, early accelerated growth and low so-
cioeconomic status.8,9

Obesity has been associated with cardiovascular conditions 
and cancer, which account for the majority of European deaths.10 
It has been suggested that, in some regions, the current generation 
of children will be the first to have a shorter life expectancy than 
their parents, as a consequence of the morbidity that follows over-
weight and obesity.11 Apart from the increased risk of a number of 
somatic diseases, childhood obesity has also been associated with 
an increased risk of dropping out of school, anxiety, depression and 
early death.12,13

No country has so far managed to consistently decrease the 
prevalence of overweight or obesity, but early prevention has 
been a key factor.14 A 2019 Cochrane report evaluated the level 
of evidence presented by 26 randomised controlled trials (RCTs) 
on interventions for children up to 5 years of age. It concluded 
that the evidence was moderate or high and that these needed 
to combine dietary advice and promote physical activity to have 
even a minor effect on body mass index (BMI).14 Only nine of 
these studies were conducted in Europe. In 2018, Volger et  al. 
published a scoping review of 34 papers in order to map obesity 
prevention in children up to 6 years of age in the United States. 
They found that just under half of the interventions reported 
beneficial effects and concluded that parental participation was 
a key factor.15

However, it is possible that addressing the obesogenic environ-
ment is even more important. The key drivers for the increasing 
prevalence of overweight and obesity are consuming energy-dense 
food and beverages and a sedentary lifestyle.2,16 Prevention would 
require comprehensive societal transformation towards healthier 
diets and a less sedentary lifestyle.

The effects of the obesogenic environment have also been ob-
served in the Nordic countries. According to a number of studies, 
even young school children ate too much saturated fats, too much 
sugar and too few unsaturated fatty acids and vegetables in all 
Nordic countries.17–22

This scoping review was conducted to address what research 
has been carried out to prevent overweight and obesity in chil-
dren from birth to 7 years of age, before they started their first 
school grade in the Nordic countries. The aim was to map and 
summarise the research with regard to the study contexts, study 
populations, type of interventions and results, with a focus on the 
anthropometric outcomes. We chose to limit our review to the 
Nordic countries, because they have comparable healthcare sys-
tems and a similar spectrums of health and diseases. For instance, 
free antenatal care and child health care services are well-estab-
lished and attended by the vast majority of families. All Nordic 
countries also offer about 1 year of paid parental leave after a 
child is born. The majority of children from birth to 7 years of age 
receive early childhood education and care.23 Furthermore, the 
reported prevalence of overweight and obesity in these countries 
has been similar: 55–59% in adults and 15–30% in children aged 
5–19 years.5,24,25

2  |  METHOD

We mapped the evidence in this area in a systematic and repro-
ducible manner, by carrying out a scoping review according to 
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for Scoping reviews guidelines.26 A scoping re-
view can identify a broad range of study designs and settings and 
map current research in a field. The framework for scoping reviews 
by Arksey and O'Malley was applied to the work process.27 The five 
stages of this framework are specify the research question, identify 
relevant studies, select the studies, chart and collate the data, sum-
marise and report the results. No review protocol was published.

2.1  |  Criteria

This review covered peer-reviewed papers published in English or 
Swedish from 1 January 2002 to 13 December 2022, in Denmark, 
Finland, Iceland, Norway and Sweden. We focused our search on 
clinical trials, including randomised and non-randomised studies that 
reported preventive interventions for children from birth to 7 years 
of age. Treatment interventions for children that already had obe-
sity were excluded. Preventive interventions that were targeted at 
certain risk groups were included. Study protocols with no available 
results were also included, as one aim of this review was to map the 
research within the area. The studies that were included had to pre-
sent or plan to present anthropometric results such as BMI, fat mass 
index, fat free mass index or waist circumference. If the included 
study presented other results than anthropometry, such as dietary 
patterns, these results were considered and discussed under results 
and discussion as secondary findings. The study selection criteria 
are presented in Table 1.

2.2  |  Search strategy

We searched for eligible reports in the databases PubMed and 
CINAHL Plus. The search strategy was prepared by the authors and 

Key notes

•	 Although there is a dire need for prevention of child-
hood obesity, earlier studies show limited effects of 
prevention on children's weight status.

•	 None of the interventions in this scoping review found 
consistently significant favourable results on anthropo-
metric outcomes, even though some studies did observe 
a more beneficial trend in subgroups with high body 
mass index at baseline.

•	 Future studies should focus on risk groups and interven-
tions lasting over years.
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an experienced librarian, but carried out by the authors. The search 
strategy and the various start dates are detailed in Table 1 and was 
performed on 13 December 2022. The search strategy was not peer 
reviewed. The results from the databases were exported to a text 
file and processed by both authors separately.

We also searched for registered interventions at clini​caltr​ials.​gov 
using the topic obesity, with the filters child 0–18 and intervention. 
The result of registered projects for each relevant country was ex-
tracted to a separate text file.

The search results from the databases were screened by title and 
abstract by both authors separately, to decrease the risk of selection 
bias and for consistency. No automation tools were used and du-
plicates were manually removed. Papers that were not relevant for 
this review, such as non-clinical trials, adult studies and papers that 
were not in English or Swedish were excluded from the list. Studies 
on treating children with obesity were excluded, as were studies 
that were initiated prenatally or after 7 years of age. Finally, stud-
ies outside Nordic countries and those that did not report relevant 
outcomes were excluded. The list of registered projects from clini​
caltr​ials.​gov was processed in a similar manner and projects that met 
inclusion criteria, but had not already been identified, were added 
to the final result list. There was a general agreement about which 
papers should be included and presented in this review.

2.3  |  Data charting process

The studies that were included were sorted and compiled by both 
authors using Microsoft Excel, 2016 Office version (Microsoft Corp, 
Washington, USA) file. Data charting was carried out independently 
and the tables were compared. When data differed between the au-
thors' files, the papers in question were processed together and the 

tables were amended. The data that were extracted included the 
country, study population characteristics, study sample, age during 
the intervention, type of intervention, primary and secondary out-
comes and results.

2.4  |  Synthesis of results

A final data items table was created, to provide an overview of the 
included studies (Table  2). The design and results are presented 
in a narrative manner. The full names of some of the studies were 
rather lengthy and these are all included in Table 2 rather than in 
the main text.

3  |  RESULTS

3.1  |  Selected papers

The PubMed database yielded 321 papers and the CINAHL Plus da-
tabase added 93 more papers (Figure 1). One large RCT was identi-
fied by clini​caltr​ials.​gov, which followed a feasibility study that had 
already come up in the searches.28,29 If more than one published 
paper presented anthropometry from the same project, the most re-
cent follow-up study was selected as the main paper, but the earlier 
results are also discussed.

3.2  |  Study designs and characteristics

A total of 14 papers were chosen for the review, including five 
study protocols with no results reported by the date of the search 

TA B L E  1  Search strategy and study selection criteria.

Database Search strategy Limitations

PubMed ((“Pediatric Obesity”[Mesh]) OR (((pediatric OR child* OR infant* OR toddler 
OR preschooler) AND (obesity OR overweight)) AND (prevention OR 
control)) AND (Scandinavia* OR Nordic OR Norway OR Sweden OR 
Denmark OR Iceland OR Finland) AND (clinicaltrial[Filter] OR randomize
dcontrolledtrial[Filter]))

Publication date from 1 January 2002 to 13 
December 2022.

Article type: randomised controlled trial or clinical 
trial

CINAHL 
Plus

((MH “Pediatric Obesity/PC”)) AND ((MH “Scandinavia+”)) Publication date from 1 January 2006a to 13 
December.

Study selection criteria Inclusion criteria Exclusion criteria

Study population Children aged 0–7 years Studies initiated prenatally, children ≥7 years of age

Study type Randomised controlled trials, non-randomised controlled trials Observational studies

Country Sweden, Denmark, Norway, Finland or Iceland Non-Nordic countries

Type of intervention Intervention to prevent overweight or obesity Treatment of obesity

Language English, Swedish Other languages

Outcome BMI, zBMI or BMI sds, weight, waist circumference, FMI, 
FFMI, prevalence of overweight or obesity

Not presenting or planning to present 
anthropometric results

Abbreviations: BMI sds, BMI standard deviation score; FFMI, fat free mass index; FMI, fat mass index; MH, major heading; PC, prevention and 
control; zBMI, Z-score for BMI.
a CINAHL Plus have published reports since 2006.

 16512227, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.17043 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [01/04/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://clinicaltrials.gov
http://clinicaltrials.gov
http://clinicaltrials.gov
http://clinicaltrials.gov


    |  915STARNBERG and RENSTRÖM

TA
B

LE
 2

 
Su

m
m

ar
y 

of
 in

cl
ud

ed
 re

po
rt

s.

Pr
oj

ec
t, 

Ye
ar

A
ut

ho
r, 

Co
un

tr
y

St
ud

y 
po

pu
la

tio
n,

 R
ec

ru
itm

en
t

In
te

rv
en

tio
n

Sa
m

pl
e 

si
ze

, f
ol

lo
w

-u
p 

an
d 

dr
op

ou
t r

at
e

Re
su

lts

H
ea

lth
y 

st
ar

t
20

21
O

ls
en

 e
t a

l.36

D
en

m
ar

k
C

hi
ld

re
n 

ag
ed

 2
–6

 ye
ar

s 
w

ho
 

w
er

e 
su

sc
ep

tib
le

 to
 o

be
si

ty
. 

Fr
om

 d
is

tr
ic

t w
ith

 lo
w

 le
ve

l 
of

 e
du

ca
tio

n.

3–
7 

in
di

vi
du

al
 m

ot
iv

at
io

na
l 

in
te

rv
ie

w
 (M

I) 
co

ns
ul

ta
tio

ns
 

ov
er

 1
5 

m
on

th
s 

pl
us

 g
ro

up
 

co
ok

in
g 

cl
as

se
s 

an
d 

ac
tiv

iti
es

.

N
 =

 5
43

 (p
lu

s 
sh

ad
ow

 c
on

tr
ol

 
gr

ou
p 

of
 4

20
)

Fo
llo

w
-u

p:
 1

5 
m

on
th

s 
af

te
r 

ba
se

lin
e

Lo
st

 to
 fo

llo
w

 u
p:

 3
3%

N
o 

ef
fe

ct
 o

n 
zB

M
I, 

fa
t m

as
s 

(%
) o

r f
at

 
fr

ee
 m

as
s.

 N
on

-s
ig

ni
fic

an
t l

ow
er

 
fa

t m
as

s 
ga

in
 in

 in
te

rv
en

tio
n 

gr
ou

p.
Sm

al
l n

eg
at

iv
e 

ef
fe

ct
 o

f t
he

 
in

te
rv

en
tio

n 
on

 w
ai

st
-t

o-
hi

p 
ra

tio
.

C
hi

ld
-C

en
tr

ed
 H

ea
lth

 
D

ia
lo

gu
e 

fo
r p

rim
ar

y 
pr

ev
en

tio
n 

of
 o

be
si

ty
 –

 
fe

as
ib

ili
ty

 s
tu

dy
 2

02
1

D
er

w
ig

 e
t a

l.29

Sw
ed

en
4-

ye
ar

-o
ld

 c
hi

ld
re

n 
at

te
nd

in
g 

C
H

C 
(c

hi
ld

 h
ea

lth
 c

ar
e)

.
C

hi
ld

 c
en

tr
ed

 h
ea

lth
 d

ia
lo

gu
e 

m
od

el
, f

am
ily

 g
ui

da
nc

e 
to

 
pa

re
nt

s 
of

 o
ve

rw
ei

gh
t c

hi
ld

re
n 

at
 4

-y
ea

r h
ea

lth
 v

is
it.

N
 =

 7
85

Fo
llo

w
-u

p:
 5

 ye
ar

s 
of

 a
ge

Lo
st

 to
 fo

llo
w

 u
p:

 <
2%

N
o 

ef
fe

ct
 o

n 
BM

I s
ds

 c
ha

ng
e.

C
hi

ld
-C

en
tr

ed
 H

ea
lth

 
D

ia
lo

gu
e 

fo
r p

rim
ar

y 
pr

ev
en

tio
n 

of
 o

be
si

ty
, 

20
21

D
er

w
ig

 e
t a

l.28

Sw
ed

en
4-

ye
ar

-o
ld

 c
hi

ld
re

n 
at

te
nd

in
g 

C
H

C
.

C
hi

ld
-c

en
tr

ed
 h

ea
lth

 d
ia

lo
gu

e 
m

od
el

, f
am

ily
 g

ui
da

nc
e 

to
 

pa
re

nt
s 

of
 o

ve
rw

ei
gh

t c
hi

ld
re

n 
at

 4
-y

ea
r h

ea
lth

 v
is

it.

N
 =

 6
04

7
Fo

llo
w

-u
p:

 5
 ye

ar
s 

of
 a

ge
Lo

st
 to

 fo
llo

w
 u

p:
 1

8%

N
o 

ef
fe

ct
 o

n 
zB

M
I c

ha
ng

e,
 a

lth
ou

gh
 a

 
tr

en
d 

to
w

ar
ds

 a
 b

et
te

r i
nt

er
ve

nt
io

n 
ef

fe
ct

 o
n 

th
os

e 
ov

er
w

ei
gh

t a
t 

ba
se

lin
e.

Ea
rly

 fo
od

 fo
r f

ut
ur

e 
he

al
th

20
19

H
el

le
 e

t a
l.42

N
or

w
ay

6 
m

on
th

s 
of

 a
ge

 R
ec

ru
ite

d 
by

 
C

H
C 

an
d 

so
ci

al
 m

ed
ia

.
Sh

or
t v

id
eo

 c
lip

s 
ev

er
y 

m
on

th
 fo

r 
6 

m
on

th
s,

 a
dd

re
ss

in
g 

in
fa

nt
 

fe
ed

in
g 

to
pi

cs
 a

nd
 re

ci
pe

s.

N
 =

 7
15

Fo
llo

w
-u

p:
 1

8 
m

on
th

s 
af

te
r 

ba
se

lin
e

Lo
st

 to
 fo

llo
w

 u
p:

 5
9%

N
o 

ef
fe

ct
 o

n 
w

ei
gh

t-f
or

-a
ge

 z
-s

co
re

, 
hi

gh
er

 B
M

I-f
or

-a
ge

 z
-s

co
re

 in
 

in
te

rv
en

tio
n 

gr
ou

p.

PR
IM

RO
SE

20
19

En
oe

 P
er

so
n 

et
 a

l.41

Sw
ed

en

9 
m

on
th

s 
of

 a
ge

, a
tt

en
di

ng
 C

H
C

.
In

di
vi

du
al

, g
ro

up
 a

nd
 te

le
ph

on
e 

se
ss

io
ns

, b
as

ed
 o

n 
M

I, 
fo

r 
39

 m
on

th
s.

N
 =

 1
36

9
Fo

llo
w

 u
p:

 4
 a

nd
 5

 ye
ar

s 
of

 a
ge

Lo
st

 to
 fo

llo
w

 u
p:

 2
1%

N
o 

ef
fe

ct
 o

n 
BM

I o
r p

re
va

le
nc

e 
of

 
ov

er
w

ei
gh

t o
r o

be
si

ty
.

H
ea

lth
y 

Sc
ho

ol
 S

ta
rt

 II
20

19
N

or
m

an
 e

t a
l.38

Sw
ed

en
6-

ye
ar

-o
ld

 c
hi

ld
re

n,
 p

re
sc

ho
ol

 
cl

as
se

s 
fr

om
 d

is
ad

va
nt

ag
ed

 
ar

ea
s.

H
ea

lth
 b

ro
ch

ur
e 

an
d 

M
I s

es
si

on
s 

to
 

pa
re

nt
s,

 c
la

ss
ro

om
 a

ct
iv

iti
es

 fo
r 

6 
m

on
th

s.

N
 =

 3
78

 (3
1 

cl
as

se
s)

Fo
llo

w
-u

p:
 1

1 
m

on
th

s 
an

d 
4 

ye
ar

s 
af

te
r b

as
el

in
e

Lo
st

 to
 fo

llo
w

 u
p:

 a
ft

er
 4

 ye
ar

s 
w

as
 4

3%

N
o 

ef
fe

ct
 o

n 
BM

I s
ds

. O
f c

hi
ld

re
n 

w
ith

 h
ig

h 
BM

I s
ds

 a
t b

as
el

in
e:

 
be

ne
fic

ia
l e

ff
ec

ts
 a

ft
er

 1
1 

m
on

th
s,

 
un

be
ne

fic
ia

l e
ff

ec
t i

n 
bo

ys
 a

t t
he

 
4-

ye
ar

 fo
llo

w
-u

p.
45

M
ob

ile
-b

as
ed

 In
te

rv
en

tio
n 

In
te

nd
ed

 to
 S

to
p 

O
be

si
ty

 in
 P

re
sc

ho
ol

er
s 

(M
IN

IS
TO

P)
 2

01
8

D
el

is
le

 N
ys

tr
oe

m
 

et
 a

l.39

Sw
ed

en

4.
5 

ye
ar

 o
ld

 c
hi

ld
re

n
Po

pu
la

tio
n-

ba
se

d 
sa

m
pl

e.
In

fo
rm

at
io

n 
an

d 
be

ha
vi

ou
ra

l 
su

pp
or

t v
ia

 a
pp

 fo
r 6

 m
on

th
s,

 
w

ith
 fo

od
 re

gi
st

ra
tio

n 
po

ss
ib

le
. 

W
ith

 a
ut

om
at

ed
 re

sp
on

se
.

N
 =

 3
15

Fo
llo

w
-u

p:
 1

2 
m

on
th

s 
af

te
r 

ba
se

lin
e

Lo
st

 to
 fo

llo
w

 u
p:

 1
7%

N
o 

ef
fe

ct
 o

n 
fa

t m
as

s 
in

de
x 

bu
t a

 
la

rg
er

 in
cr

ea
se

 in
 fa

t-f
re

e 
m

as
s 

in
de

x 
in

 in
te

rv
en

tio
n 

gr
ou

p.
 

In
iti

al
ly

 b
et

te
r c

om
po

si
te

 s
co

re
s 

in
 

in
te

rv
en

tio
n 

gr
ou

p.

H
ea

lth
y 

Sc
ho

ol
 S

ta
rt

 I
20

15
N

yb
er

g 
et

 a
l.40

Sw
ed

en
6-

ye
ar

-o
ld

 c
hi

ld
re

n,
 p

re
sc

ho
ol

 
cl

as
se

s 
fr

om
 d

is
ad

va
nt

ag
ed

 
ar

ea
s.

H
ea

lth
 b

ro
ch

ur
e 

an
d 

M
I s

es
si

on
s 

fo
r p

ar
en

ts
 a

nd
 c

la
ss

ro
om

 
ac

tiv
iti

es
 fo

r 6
 m

on
th

s.

N
 =

 2
43

 (1
4 

cl
as

se
s)

Fo
llo

w
-u

p:
 1

2 
m

on
th

s 
af

te
r 

ba
se

lin
e

Lo
st

 to
 fo

llo
w

 u
p:

1%

N
o 

ef
fe

ct
 o

n 
BM

I s
ds

.

(C
on

tin
ue

s)

 16512227, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.17043 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [01/04/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



916  |    STARNBERG and RENSTRÖM

Pr
oj

ec
t, 

Ye
ar

A
ut

ho
r, 

Co
un

tr
y

St
ud

y 
po

pu
la

tio
n,

 R
ec

ru
itm

en
t

In
te

rv
en

tio
n

Sa
m

pl
e 

si
ze

, f
ol

lo
w

-u
p 

an
d 

dr
op

ou
t r

at
e

Re
su

lts

Sp
ec

ia
l T

ur
ku

 C
or

on
ar

y 
Ri

sk
 F

ac
to

r I
nt

er
ve

nt
io

n 
Pr

oj
ec

t f
or

 C
hi

ld
re

n 
(S

TR
IP

) 2
01

0

H
ak

an
en

 e
t a

l.35

Fi
nl

an
d

7 
m

on
th

s 
of

 a
ge

, r
ec

ru
ite

d 
vi

a 
C

H
C 

cl
in

ic
s.

In
di

vi
du

al
 d

ie
ta

ry
 a

nd
 li

fe
st

yl
e 

co
un

se
lli

ng
 e

ve
ry

 1
–3

 m
on

th
s 

up
 to

 2
 ye

ar
s,

 th
en

 2
 p

er
 y

ea
r 

un
til

 th
e 

ag
e 

of
 2

0.

N
 =

 1
06

2
Fo

llo
w

-u
p:

 A
t 1

5 
ye

ar
s 

of
 a

ge
Lo

st
 to

 fo
llo

w
 u

p:
 5

0%

N
o 

ef
fe

ct
 o

n 
BM

I, 
al

th
ou

gh
 le

ss
 

ca
rd

io
m

et
ab

ol
ic

 ri
sk

 fa
ct

or
 

cl
us

te
rin

g 
in

 in
te

rv
en

tio
n 

gr
ou

p 
co

m
pa

re
d 

to
 c

on
tr

ol
s.

St
ud

y 
pr

ot
oc

ol
s

IM
PR

O
V

E 
(h

yb
rid

 ty
pe

 
3 

ev
al

ua
tio

n 
de

si
gn

) 
20

21

Sc
ha

ef
er

 E
lin

de
r 

et
 a

l.31

Sw
ed

en

6-
ye

ar
-o

ld
 c

hi
ld

re
n 

in
 p

re
sc

ho
ol

 
cl

as
se

s.
H

ea
lth

 b
ro

ch
ur

e 
an

d 
M

I s
es

si
on

s 
fo

r p
ar

en
ts

, c
la

ss
ro

om
 a

ct
iv

iti
es

 
fo

r 6
 m

on
th

s,
 s

el
f-t

es
t f

or
 

pa
re

nt
s' 

ris
k 

of
 ty

pe
 2

 d
ia

be
te

s.

N
 =

 3
0 

sc
ho

ol
s,

 1
40

0 
fa

m
ili

es
 

ap
pr

ox
im

at
el

y
Fo

llo
w

-u
p:

 2
 ye

ar
s 

af
te

r b
as

el
in

e
N

A

N
ot

 a
va

ila
bl

e 
(N

A
)

M
ob

ile
-b

as
ed

 
In

te
rv

en
tio

n 
In

te
nd

ed
 to

 
St

op
 O

be
si

ty
 in

 
Pr

es
ch

oo
le

rs
 2

.0
 

(M
IN

IS
TO

P 
2.

0)
 2

02
0

H
en

rik
ss

on
 

et
 a

l.34

Sw
ed

en

2.
5-

ye
ar

-o
ld

 c
hi

ld
re

n 
at

te
nd

in
g 

C
H

C
.

6-
m

on
th

 a
cc

es
s 

to
 fu

rt
he

r 
de

ve
lo

pe
d 

ap
p.

N
 =

 5
00

Fo
llo

w
-u

p:
 N

A
N

A

Fo
od

4T
od

dl
er

s 
20

19
Ro

ed
 e

t a
l.32

N
or

w
ay

1-
ye

ar
-o

ld
 c

hi
ld

re
n 

re
cr

ui
te

d 
vi

a 
so

ci
al

 m
ed

ia
.

W
eb

-b
as

ed
 in

te
rv

en
tio

n 
fo

r 
6 

m
on

th
s 

w
ith

 le
ss

on
s,

 b
as

ic
 

in
fo

rm
at

io
n,

 re
ci

pe
s 

an
d 

di
sc

us
si

on
 fo

ru
m

.

N
 =

 2
98

Fo
llo

w
-u

p:
 1

.5
, 2

 a
nd

 4
 ye

ar
s 

of
 a

ge

N
A

H
ea

lth
y 

Sc
ho

ol
 S

ta
rt

 
Pl

us
 2

01
8

Sc
ha

ef
er

 E
lin

de
r 

et
 a

l.30

Sw
ed

en

6-
ye

ar
-o

ld
 c

hi
ld

re
n,

 p
re

sc
ho

ol
 

cl
as

se
s,

 d
is

ad
va

nt
ag

ed
 a

re
as

.
Sa

m
e 

as
 IM

PR
O

V
E

N
 =

 1
7 

sc
ho

ol
s,

 3
52

 c
hi

ld
re

n
Fo

llo
w

 u
p:

 6
 a

nd
 1

8 
m

on
th

s 
af

te
r 

ba
se

lin
e

N
A

Ea
rly

 St
oc

kh
ol

m
 

O
be

si
ty

 
Pr

ev
en

tio
n 

Pr
og

ra
m

 
20

11

So
bk

o 
et

 a
l.33

Sw
ed

en
1-

ye
ar

-o
ld

 c
hi

ld
re

n 
w

ith
 o

ne
 

ob
es

e 
or

 tw
o 

ov
er

w
ei

gh
t 

pa
re

nt
s 

at
te

nd
in

g 
C

H
C

.

Se
ss

io
ns

 w
ith

 e
du

ca
tio

na
l a

nd
 

in
di

vi
du

al
 M

I e
le

m
en

t, 
4 

se
ss

io
ns

 a
t 1

–2
 ye

ar
s 

of
 a

ge
, 

th
en

 2
 p

er
 y

ea
r.

N
 =

 N
A

Fo
llo

w
-u

p:
 y

ea
rly

 b
et

w
ee

n 
1 

an
d 

5 
ye

ar
s

N
A

N
ot

e:
 S

am
pl

e 
si

ze
 is

 a
t b

as
el

in
e,

 lo
st

 to
 fo

llo
w

 u
p 

co
ul

d 
be

 b
ec

au
se

 la
ck

 o
f d

at
a,

 s
tu

dy
 d

ro
po

ut
, e

tc
.

A
bb

re
vi

at
io

ns
: B

M
I s

ds
, B

M
I s

ta
nd

ar
d 

de
vi

at
io

n 
sc

or
es

; C
H

C
, c

hi
ld

 h
ea

lth
 c

ar
e;

 IM
PR

O
V

E,
 IM

pl
em

en
ta

tio
n 

an
d 

ev
al

ua
tio

n 
of

 th
e 

sc
ho

ol
-b

as
ed

 fa
m

ily
 s

up
po

rt
 P

Ro
gr

am
 a

 H
ea

lth
y 

Sc
ho

ol
 S

ta
rt

 to
 p

ro
m

ot
e 

ch
ild

 h
ea

lth
 a

nd
 p

re
ve

nt
 O

V
Er

w
ei

gh
t a

nd
 o

be
si

ty
; M

I, 
m

ot
iv

at
io

na
l i

nt
er

vi
ew

; N
A

, n
ot

 a
va

ila
bl

e;
 z

BM
I, 

Z-
sc

or
es

 o
f B

M
I.

TA
B

LE
 2

 
(C

on
tin

ue
d)

 16512227, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.17043 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [01/04/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    |  917STARNBERG and RENSTRÖM

(Table  2).30–34 We found one study from Finland,35 one from 
Denmark,36 two from Norway32,37 and 10 from Sweden.28–31,33,34,38–41 
There were no studies from Iceland. Three projects were initiated 
during the child's first year,35,37,41 three comprised children who 
were 1–3 years of age32–34 and the rest were initiated when the chil-
dren were between 4 and 7 years of age.28–31,36,38–40 Eight of the 
trials were cluster interventions.28–31,33,38,40,41 Two of the projects 
were directed at risk populations33,36 or were conducted in disad-
vantaged areas.30,38,40

Four of the interventions were based on innovative electronic 
health intervention programmes via a website or mobile appli-
cation,32,34,39,42 while the others were based on physical coun-
selling sessions with parents, mostly with additional written 
information.28–31,33,35,36,38,40,41 The vast majority of the counselling 
sessions used motivational interviews, which is a person-centred 
communication strategy that works on behavioural changes in a 
non-judgmental, constructive and individual manner. Other com-
munication methods that were used were a 10-minute structured 
child-centred health dialogue involving 4-year-old children and their 

caregivers28,29 and a constructive dialogue approach that aimed to 
engage children and their caregivers, but was not described.35

One group of four studies that focused on interventions in pre-
school classes and lasted 6 months to 1 year were included. These 
were various stages of a healthy school start intervention and evalu-
ation of a school-based family support programme to promote child 
health and prevent overweight and obesity.30,31,38,40

3.3  |  Results of individual studies

None of the studies presented consistent significant favourable re-
sults on the anthropometric measures that were studied. The vast 
majority used BMI metrics as outcomes, but one study group fo-
cused more on body composition.34,39 However, some studies found 
that the interventions had a larger effect size on children who were 
overweight or had a higher fat mass index or BMI at baseline, even 
though the results did not always reach significance or had any last-
ing effect.28,38,39,43
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articles.
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3.3.1  |  Physical counselling

Four of the trials were conducted in child health care cen-
tres.28,29,33,41 One of these was a Swedish feasibility study,29 fol-
lowed by a large-scale RCT comprising 6000 4-year-old children.28 
This was a low-intensity intervention that comprised 10 minutes of 
health information for all children, using a child-centred health dia-
logue. Those who were identified as overweight or obese would also 
be offered targeted family guidance. This was, however, only per-
formed for one quarter of children fulfilling the criteria. No changes 
in BMI z-scores were observed after 1 year, although there was a 
more pronounced, but not significant, beneficial effect on children 
who were overweight at baseline.28 Another large Swedish study 
was initiated when the children were 9 months of age and comprised 
1355 first-time parents. Nine sessions, based on motivational inter-
viewing, were arranged over 39 months, and these included indi-
vidual sessions with caregivers, group sessions and telephone calls. 
There was no change in the children's BMI, waist circumference or 
prevalence of overweight during any of the follow-up visits at 5 and 
6 years of age.41 Finally, a Swedish study provided support for the 
caregivers of approximately 200 1-year-old children whose parents 
had overweight or obesity. They were offered coaching sessions that 
comprised one educational element and one motivational interview 
at least once a year, when the children were 1–6 years of age.33 The 
final results had not been published at the time of writing, but a pub-
lished thesis reported that the project did not manage to prevent 
overweight or obesity as hoped.44 However, the intervention group 
did gain less weight per year and adding power to the study may 
have strengthened the impact of the intervention.

A Finnish intervention, which focused on 1062 children from 7 
months to 20 years of age focused on coronary risk factors. It pro-
vided individual counselling sessions that aimed to lower the partici-
pants' intake of saturated fat and promote physical activity.35 These 
were held twice a year with both the parents and the child, with 
more frequent visits before the child's seventh birthday. There were 
no effects on BMI or the prevalence of overweight or obesity from 7 
to 15 years of age, but the intervention group had a lower proportion 
of cardiometabolic risk factor clustering than the control group who 
did not receive the intervention.

We also assessed a Danish study that targeted a risk popula-
tion with high maternal BMI, low maternal education or high birth 
weight.36 Children who were 2–6 years of age were randomised into 
three groups, including 315 to an intervention group and 310 to a 
control group that did not receive the intervention. There was also a 
shadow control group to enable the authors to control for the pos-
sible influence of making parents aware of their child's susceptibil-
ity to obesity. All children who were already overweight or obese 
were excluded. The 15-month intervention consisted of three to 
seven individual family sessions based on motivational interviewing, 
cooking classes that were held bimonthly and monthly activities. 
The authors found no difference in changes in the BMI z-scores, 
although a non-significant trend towards lower gain in fat mass in 

the intervention group was observed. In contrast, the intervention 
group increased their waist-to-hip ratio more than the controls.

3.3.2  |  School-based interventions

Four healthy school interventions were conducted in Sweden and 
lasted 6 months to 1 year. The first intervention consisted of giv-
ing a brochure to the parents and a motivational interview sessions 
with one of their parent and an external counsellor. There were also 
classroom activities for the children. There was no effect on BMI or 
the prevalence of overweight or obesity 1 year after baseline.40 The 
second project, from the same group, was similar and included twice 
as many preschool classes in disadvantaged areas. There were no 
effects on BMI 1 and 4 years after the intervention.38,45 However, 
a beneficial effect was found directly after the end of the interven-
tion, as the BMI standard deviation scores for children with obesity 
at baseline had improved. In contrast, there was an unfavourable 
4-year follow-up effect on the BMI standard deviation scores for 
boys over the 95th percentile in the intervention group, compared 
with the control group.38 The third study added another compo-
nent to the intervention, which was a type 2 diabetes risk test for 
parents to increase their own motivation for behavioural change.30 
In addition, the motivational interview was held by school nurses. 
The anthropometric results from this study, published in a doctoral 
thesis by Malek, showed that as in previous trials there were no dif-
ferences in BMI between the control and intervention group.46 The 
group presented their fourth study in 2021, which extended the first 
project from 6 months to 1 year. This had a hybrid type-three evalu-
ation design and studied the fidelity to the programme when it was 
scaled up, as well as outcomes such as diet, physical activity and 
anthropometry.31 The results are not yet available.

3.3.3  |  Electronic health interventions

A Swedish mobile-based intervention to stop obesity in preschool 
children was initiated with the parents of 4-year-old children. The 
researchers offered a mobile application for 6 months, including 
guidelines for diet and physical activity, food intake registration with 
feedback and the ability to contact dieticians and psychologists. The 
researchers noted that the intervention initially produced favourable 
effects on the composite scores for fat mass index, diet and physical 
activity, but these were no longer detected 1 year after baseline.39 
Another paper by the same lead author stated that the early effect 
on the composite scores was most pronounced in those with a high 
fat mass index at baseline.43 They also observed a larger growth in 
fat free mass index in the intervention group, although they sug-
gested that this should be interpreted with caution and could be a 
chance finding, due to multiple comparisons. The authors developed 
this method further by conducting an effectiveness implementa-
tion study launched via child health care centres. The results of this 
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study, which was aimed at younger children aged 2.5 years, had not 
been published at the time of writing.34

The other two electronic health interventions were from Norway. 
The first comprised more than 700 children who were 6 months of 
age. They were recruited via child health care centres and social 
media. When the children were 6–12 months of age, the parents re-
ceived short monthly video clips with information about different 
infant feeding topics and recipes. No beneficial effect on anthro-
pometric outcomes was detected. In fact, the opposite effect was 
reported, with higher BMI-for-age z-scores in the intervention than 
control group at 2 years of age.37,42 The second study was a RCT. The 
parents of approximately 400 1-year-old children were recruited via 
advertisements on social media platforms. The 148 families in the in-
tervention group received access to a website that provided lessons, 
recipes, a discussion forum and basic information for 6 months. The 
150 families in the control group did not. The authors have not yet 
presented their anthropometric results, which was the secondary 
outcome described in the study protocol.32

4  |  DISCUSSION

The best way to prevent childhood obesity remains unknown and 
no country has so far managed to turn this negative health devel-
opment around.1 Many experts in this field have called for prompt 
high-level preventive measures, such as national policies, tax adjust-
ments and marketing restrictions. However, there is evidence that 
interventions targeting younger children can be effective.14 This 
underlines the need for the best possible research on how we can 
prevent further increases in the prevalence of childhood obesity.

This scoping review identified, and presents, a broad variety 
of study designs. Most had quite small sample sizes and lasted less 
than a year, but a few had larger cohorts and lasted a number of 
years. Despite the intensity of the interventions and the settings, the 
beneficial results on anthropometric outcomes were sparse. They 
were usually detected in conjunction with the intervention, but not 
noticeable after the studies finished. Most studies found beneficial 
effects on diet, but these were rarely significant at later follow-up 
points. This might indicate that if the interventions had lasted longer 
the effects on diet might have had enough time to influence the an-
thropometric results more clearly.

The Finnish coronary risk factor project, which lasted nearly 
20 years, was the only study that we found that demonstrated 
long-lasting beneficial effects on weight-related parameters. It did 
this by providing face-to-face counselling, which discouraged chil-
dren from eating saturated fat and encouraged physical activity. This 
was associated with a lower prevalence of cardiometabolic risk fac-
tor clustering in the intervention group. The authors concluded that 
this important outcome demonstrated the beneficial long-term ef-
fects of the intervention.35 This trial had an impressive duration and 
the fact that it was able to lower the odds of cardiometabolic risk 
factor clustering is definitely important. The results demonstrated 
that initially intense lifestyle face-to-face counselling can continue 

less frequently later on and still have positive effects, as long as it is 
sustained over several years. However, it should be mentioned that 
the dropout rate was quite large, as it was almost 50% up to the 15-
year follow-up point.

In addition, some of the studies reported that the most favour-
able results were achieved by children who already had a high BMI 
at baseline, which indicated that preventive interventions may ben-
efit those with the largest risk.28,38,39,43,45 This is speculative, but a 
report by Olsen et al.47 suggested that preventive interventions that 
were directed at risk groups were more likely to yield positive re-
sults. None of the projects directed at risk populations in our scoping 
review found beneficial long-lasting results, but they did have quite 
small sample sizes.33,38 One of those studies even excluded subjects 
that were already overweight or obese at baseline, in order to detect 
a complete primary preventive effect, but this could have affected 
the interpretation of the results at a population level.36

The large Swedish RCT we included in this review offered a 
low-intensity, targeted intervention to families with children who 
had been identified with overweight, apart from the general 10-min-
ute child-centred health dialogue. However, more targeted advice 
was only provided to a quarter of the parents whose children were 
identified with overweight. The lack of effect that the intervention 
had on anthropometry may have been due to lack of fidelity to the 
planned intervention or due to its low-intensity design.28 We did not 
find a similar strategy in any of the other identified studies.

Volger et  al.15 carried out a similar scoping review and this 
American team detected a higher number of studies with beneficial 
results than our current review. Most of the studies they looked at 
also had small sample sizes. Those with favourable results did ad-
dress family behaviours and home routines, in a similar manner to 
the Nordic studies we identified. However, the majority of the re-
ports reviewed by Volger et al. were targeted at risk populations and 
we were unable to detect this pattern in the Nordic countries. Once 
again, this suggests that targeting risk groups, for example including 
both children with strong heritability and those from socioeconom-
ically exposed areas, would be more effective, at least in this age 
group.

Interventions aiming at preventing childhood obesity need to 
provide specific intensity and probably last for a minimum amount of 
time, but we yet do not know how intensive and how long this needs 
to be. The 20-year Finnish study had the longest duration, including 
lifestyle counselling from 7 months to 15 years of age, and was one 
of the studies that demonstrated beneficial results on cardiometa-
bolic outcomes.35 More than half of the studies we included in this 
review only lasted 6 months and found short-lasting, if any, benefi-
cial effects. We believe that a longer duration is required, preferably 
years, to be able to influence lifestyle behavioural changes.

When it comes to how intensive interventions should be, 
Messito et al. published the results of a RCT in the United States. 
They included low-income families and invited the intervention 
group to 15 individual counselling sessions on nutrition that 
started prenatally. They found lower weight-for-age z-scores in 
the intervention group at 18 months and 2 years of age, but not 
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at 3 years. However, they did notice that the intervention had a 
dose-dependent effect, with a noticeable effect after at least five 
sessions and a maximum effect after 10 sessions.48 This is inter-
esting, as it suggests that more dose-dependent analyses should 
be included in future studies. We did not find any similar analyses 
in the studies we reviewed.

Volger et al.15 were interested in summarising the cost-effective-
ness reports in their review, but found no such analyses in the trials 
they identified. A vast number of reports about the costs of tackling 
obesity have been published. One Swedish report estimated that a 
6-year-old child with obesity had a lifetime cost, in terms of socie-
tal costs and production loss, of more than 34 000 Euros for girls 
and 21 000 Euros for boys, compared to a 6-year-old with normal 
weight.49 Only the Swedish child-centred health dialogue study28,29 
and the Swedish study of 1355 first-time parents who received 
motivational interviews41 evaluated the cost of the preventive in-
tervention. A subsequent paper on the latter study could not, with 
certainty, claim the intervention to be cost-effective, due to the lack 
of consistent results.50 The same conclusion can be drawn from the 
other study, but they estimated that the costs for delivering care 
to the intervention group were lower than in the control group. 
They also said that they expect the child-centred health dialogue 
was likely to be cost-effective for children who were overweight.28 
More cost-effectiveness calculations are needed to positively affect 
policies and laws.

5  |  OTHER OUTCOMES

Some of the studies looked into parental self-efficacy, because this 
has been related to healthy childhood behaviour.51,52 However, 
neither of the two projects just discussed, and the first of the four 
healthy school start projects, reported that their interventions had 
a positive effect of the intervention on parental self-efficacy. The 
exceptions were in the subgroup analyses where the interventions 
had beneficial impact.40,53,54 Perhaps this could be one of the path-
ways that needs to be further targeted for future interventions to 
be successful.

Four of the interventions did not have any effect on physical 
activity,39–41,44 but one observed less sedentary time in the inter-
vention group at the last follow-up point45 and another intervention 
group spent more time on sports and outdoor activities per week.55

When we looked at the effects on diet, we found that there 
were healthier diets in the intervention groups in seven studies, 
compared to the controls. The subjects ate more vegetables and 
had healthier eating routines, with less sugary drinks and less added 
sugar.39–42,45,56,57 These are all interesting results, since diet seems 
to have had a closer correlation with a child's BMI than other factors, 
such as physical activity.58 However, there were no lasting effects at 
any of the long-term follow-up points, apart from in the subgroups 
analyses. Those interventions that managed to significantly influ-
ence dietary habits were diverse and initiated between 6 months 
and 6 years of age. They were provided at child health care centres, 

or via websites or schools and offered counselling or actual recipes. 
Despite the diversity in study designs, they all manage to influence a 
change to a healthier diet.

6  |  LIMITATIONS

The scope of this review was to focus on anthropometric outcomes 
and the prevalence of overweight or obesity. We chose the most 
recent follow-up reports from all the projects and did not focus as 
much on the earlier positive results. This means that some earlier, 
but important, results may have escaped our attention, even though 
we tried to include all relevant results in the discussion.

Our search strategy was not peer reviewed, and even though 
our endeavour was to identify all the studies that met our eligibility 
criteria, we cannot be certain that we did.

Most studies used BMI metrics as the primary anthropometric 
outcome, either the actual BMI or the standard deviation scores, 
with varying reference populations. The study populations were 
generally rather small and this could have led to type-2 errors. Also, 
comparing the intervention groups and the control groups using 
mean values, such as changes in the BMI standard deviation scores 
between two time points, was only one parameter of a complex 
issue. It probably did not reflect the whole picture, but it is unclear 
how this could have been rectified.

7  |  CONCLUSION

Most of the interventions covered by this review had short-term ef-
fects on diet, despite quite short durations and small sample sizes. In 
addition, the limited effect on anthropometric outcomes was most 
pronounced in those with high BMI and/or fat mass index at base-
line, which demonstrated the beneficial effect in subgroups that 
were at risk of developing obesity. We recommend that future stud-
ies aim have long durations and focus on risk populations.
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