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Abstract
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Methods: PubMed, CINAHL Plus and clinicaltrials.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
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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.
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1 | INTRODUCTION

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.>? It affects one in five
children over 5years of age in Nordic countries.>* In Sweden, the
prevalence in 4-year-old children increased from 11% to 13% during
the first year of the COVID-19 pandemic.’ 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.®

Childhood obesity is multifactorial and both genetic predis-
position and behavioural and environmental factors influence the
risk.” 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

Abbreviations: BMI, body mass index; RCT, randomised controlled trial.
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obesity, high birth weight, early accelerated growth and low so-
cioeconomic status.®?

Obesity has been associated with cardiovascular conditions
and cancer, which account for the majority of European deaths.X°
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.** 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.*>%?

No country has so far managed to consistently decrease the
prevalence of overweight or obesity, but early prevention has
been a key factor.'* A 2019 Cochrane report evaluated the level
of evidence presented by 26 randomised controlled trials (RCTs)
on interventions for children up to 5years 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).}* 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 6years 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.*

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.?® 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.'’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 7years 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.?® 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.>242°
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Key notes

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

e 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.

e Future studies should focus on risk groups and interven-

tions lasting over years.

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.?” 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
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TABLE 1 Search strategy and study selection criteria.

Limitations

Publication date from 1 January 2002 to 13
December 2022.

Article type: randomised controlled trial or clinical
trial

Publication date from 1 January 20067 to 13

Database Search strategy

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]))

CINAHL ((MH “Pediatric Obesity/PC”")) AND ((MH “Scandinavia+"))

Plus

Study selection criteria Inclusion criteria

Study population Children aged 0-7 years
Study type

Country

Type of intervention
Language English, Swedish

Outcome

Randomised controlled trials, non-randomised controlled trials
Sweden, Denmark, Norway, Finland or Iceland

Intervention to prevent overweight or obesity

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

December.
Exclusion criteria

Studies initiated prenatally, children 27 years of age
Observational studies

Non-Nordic countries

Treatment of obesity

Other languages

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.
2 CINAHL Plus have published reports since 2006.

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 clinicaltrials.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 7years 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
caltrials.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 clinicaltrials.gov, which followed a feasibility study that had
already come up in the searches.?®?? 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
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Identification of studies via databases and registers ]

Papers removed from database
search list before abstract
reading:

- Duplicate records removed (n =
21)

Records removed from register

search due to irrelevance or
duplication (n = 94)

Records excluded after reading
abstract (n=361):

| - Irrelevant subject (n= 295)

- Not 0-7 years (n=42)

- Non-Nordic country (n=7)

- Treatment (n= 11)
l - Other outcomes (n= 6)

Papers excluded (not latest
> E?]Ilc;vgiup, study protocols etc.)

FIGURE 1 Identification and sorting of [
articles.
Records identified from:
c Databases (n = 414)
2 -PubMed (n = 321)
S -CINAHL Plus (n = 93)
£
o Registers (n = 95)
S -clinicaltrial.gov (n = 95)
Records screened
(n =394)
Reports sought and retrieved
=) (n=33)
[
S
o
: }
(3]
(%]
Reports assessed for eligibility
(n=33)
2
3 Studies included in review
5 (n=14)
=

(Table 2).3°-%* We found one study from Finland,%> one from

3237 3nd 10 from Sweden,28-31:33.34.38-41

Denmark,*¢twofromNorway
There were no studies from Iceland. Three projects were initiated
during the child's first year,>%4! three comprised children who

32-3%4 and the rest were initiated when the chil-

were 1-3years of age
dren were between 4 and 7years of age.28’31’36'38'40 Eight of the
trials were cluster interventions.?8-31:33384041 T4 of the projects

33,36

were directed at risk populations or were conducted in disad-

vantaged areas.30-3840
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,28-31:33.35.36.384041 The yast 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

829 and a constructive dialogue approach that aimed to

caregivers?
engage children and their caregivers, but was not described.%

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.30:31:3840

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.>*3? 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.?8:38:3943
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3.3.1 | Physical counselling

Four of the trials were conducted in child health care cen-
tres. 28273341 One of these was a Swedish feasibility study,29 fol-
lowed by a large-scale RCT comprising 6000 4-year-old children.?®
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.?® 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
6years of age.*! 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 1-6years 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 20years 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 15years 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.*¢ Children who were 2-6years 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.*® 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 4years after the intervention.384% 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.3°
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.®! 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.’
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.*® 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 2.5years, had not
been published at the time of writing.3*

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 6-12months 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 2years of age.?”*2 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.*?

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.! 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.’* 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
20years, 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.®® 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

ACTA PEDIATRICA RYVN oV

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.28:383%4345 This is speculative, but a

1.47 suggested that preventive interventions that

report by Olsen et a
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.>>8 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.%

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.'® 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 15years of age, and was one
of the studies that demonstrated beneficial results on cardiometa-
bolic outcomes.®> 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 2years of age, but not
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at 3years. 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.*® 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.*

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 34000 Euros for girls
and 21000 Euros for boys, compared to a 6-year-old with normal
weight.*’ Only the Swedish child-centred health dialogue study?®?’
and the Swedish study of 1355 first-time parents who received
motivational interviews*! 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.>® 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.”>? 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.*®>3* 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,??*4% but one observed less sedentary time in the inter-
vention group at the last follow-up point* and another intervention
group spent more time on sports and outdoor activities per week.>®

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.3?77424556.57 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.”® 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 éyears 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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