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Abstract

Aims: The aim of this study was to test a Child-Centred Health Dialogue model for primary prevention of obesity for 4-year-old
children in Child Health Services, for its feasibility and the responsiveness of its outcomes. Methods: A feasibility study was set
up with a non-randomised quasi-experimental cluster design comparing usual care with a structured multicomponent Child-
Centred Health Dialogue consisting of two parts: (1) a universal part directed to all children and (2) a targeted part for families
where the child is identified with overweight. Resulzs: In total, 203 children participated in Child-Centred Health Dialogue while
582 children received usual care. Nurses trained in the model were able to execute both the universal health dialogue and the
targeted part of the intervention. Tutorship enabled the nurses to reflect on and discuss their experiences, which strengthened
their confidence and security. One year after the intervention fewer normal-weight 4-year-olds in the intervention group had
developed overweight at the age of five compared with the control group, and none had developed obesity. The difference
in overweight prevalence at follow-up did not reach statistical significance. Conclusions: This study demonstrates that
a child-centred, multicomponent, interactive intervention for the promotion of healthy lifestyles and primary
prevention of obesity for all 4-year-old children participating in Child Health Services is feasible on a small scale.
As almost all caregivers make use of Child Health Services in Sweden, the findings should be confirmed in a
randomised controlled trial before the intervention can be implemented on a larger scale.
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Background The evidence is strong that, once a preschool child
has obesity, it tracks through to adulthood and is dif-
ficult to reverse [4]. Therefore, primary prevention
and lifestyle interventions are important in order to
promote a healthy lifestyle and reduce the likelihood
of later obesity. Studies indicate that young age at
intervention is a strong predictor for positive out-
come, in both the short and the long term [4].

The rise in child obesity challenges global health as it
results in various health and social consequences. The
number of obese children has increased tenfold in the
last 40 years [1]. The World Health Organization esti-
mated that in 2016, approximately 42 million children
under 5 years worldwide were overweight or obese, and

that this number is likely to increase to at least 50 mil- Caregivers even ask for early interventions that focus
lion by 2030 [2]. Globally the percentage of children on the preschool years, a period when behaviours
under five with overweight and obesity is estimated to and habits are shaped [5]. Previous research shows
be 6.0% [2]. In Sweden the prevalence of increased that, in order to prevent obesity in early age, family-
body mass index (BMI) in 4-year-olds born 2013 was based interventions are more effective, especially
11.7% (9.4% overweight and 2.3% obesity) [3]. when multicomponent (targeting healthy eating and
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physical activity) and interactive [4, 6]. It is essential
that these interventions are universal and can be
implemented in the real-world environment into rou-
tine practices [7, 8].

The Swedish Child Health Services (CHS), which
are free of charge and attended by nearly all families,
irrespective of social position or ethnicity [9], provide
a package of health care universally to all children
and extra health visits according to need. Nurses
together with physicians are responsible for health
surveillance of children from birth up to the age of
five (18 scheduled health visits, 14 with the nurse
and four with the nurse and physician together) and
work at Child Health Centres (CHCs). One of the
aims of CHS is to promote a healthy lifestyle through
regular health dialogues. These health dialogues are
led by a salutogenic approach which promotes pro-
tective factors in order to maintain and strengthen
health and a supportive environment approach to
support participation and empowerment [9]. Another
aim of CHS is to prevent obesity through early iden-
tification of risk factors including overweight. The
most widely used method of measuring and identify-
ing overweight and obesity is BMI using the age-
standardised International Obesity Task Force
(IOTF) cut-off points [10].

Evidence-based models that can be used in CHS
for the promotion of healthy lifestyle and prevention
of obesity are lacking [9]. Research shows that pro-
fessionals working within CHS pay infrequent atten-
tion to health behaviours in dialogues with caregivers
of 4-year-olds, and nurses find it delicate to talk
about dietary behaviours and overweight [11, 12].
Another complicating factor is that caregivers and
even health professionals have difficulty identifying
overweight in a pre-schooler without using a BMI
growth chart, which means that most caregivers pre-
sumably will be surprised when their children are
identified as overweight [13].

Little is known about the participation of the child
itself in the primary prevention of obesity. Research
suggests that children as young as 2 years old are able
to communicate their needs and opinions in health
care settings [14] and generally prefer to be included
in health care interactions [15]. Since the endorse-
ment of the Swedish Patient Law that reinforces the
rights of the child as stated in the United Nations
Convention on the Rights of the Child, children must
be given the opportunity to participate in health dia-
logues as active agents expressing their needs based on
their competence [16]. Therefore, there is a need for a
child-centred, multicomponent, interactive interven-
tion that includes the family of the child and can be
executed universally within CHS. The aim of this
study was to test a Child-Centred Health Dialogue

model for primary prevention of obesity for 4-year-old
children in CHS, for its feasibility and the responsive-
ness of its outcomes.

Methods
Design

The study was guided by the Medical Research
Council’s framework for complex interventions [17],
which serves to systematically develop an interven-
tion using the best available evidence and appropriate
theory and then test for feasibility before evaluation in
a full-scale randomised control trial (RCT). A feasi-
bility study was set up with a non-randomised quasi-
experimental cluster design. The study was planned
and carried out in compliance with the ethical princi-
ples of the Declaration of Helsinki. Approval was
obtained from the Regional Ethical Review Board in
Lund (2015/223).

Setting

The study was conducted in the southern county of
Sweden, which has 146 CHCs where about 96,000
children between 0 and 6 years of age are registered
[18]. An intervention was tested at three CHCs in
two municipalities and compared with eight CHCs
matched in non-randomised fashion regarding Care
Need Index (CNI) and residential area. CNI is a
socioeconomic need index that aims to measure indi-
viduals need for health care based on various socio-
economic factors and is calculated for each CHC
based on the enrolled patient population [19]. Six
nurses working with intervention care received 2
days of training for the Child-Centred Health
Dialogue model (CCHD). They were also offered
tutorial sessions during the time of intervention from
a nurse educated in family therapy with long experi-
ence of working with child obesity and the later
described Standardized Obesity Family Therapy
(SOFT). Thirteen nurses working at the eight con-
trol CHCs executed usual care. Two qualitative stud-
ies exploring the perspectives of nurses and caregivers
participating in the universal part of the Health
Dialogue were performed simultaneously with the
present study [20, 21].

Child-Centred Health Dialogue

CCHD is a structured child-centred health dialogue
that consists of two parts: (1) a universal part
directed to all 4-year-olds and their caregiver visiting
CHS and (2) a targeted part for families where the
4-year-old is identified with overweight (Figure 1).
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Table I. Overview of the illustrations.

1 Fruit and vegetables

Children with higher consumption of fruit and/or vegetables consume less total energy and have been

associated with a more desirable body weight during preschool years.

2 The ‘Plate model’

3 Portion size
home.
4 Sugar-sweetened
beverages children.
5 Active playtime
preschool children.
6 Sedentary behaviours
7 Sleeping routines

8 Tooth brushing

Total energy intake and portion size negatively affect weight in children of 4 years and older and research
suggests that parents can be encouraged to monitor the portion sizes of foods that children are offered at

Intake of sugar-sweetened beverages has been positively related to overweight or obesity in preschool
Time spent in physical activity or active play has been inversely associated with risk of overweight among
Sedentary viewing has been positively associated with overweight or obesity in preschool children.

Sleep duration has been inversely associated with overweight and obesity in preschool children.
The prevalence of caries is correlated with intake of sweetened beverages.

CCHD was developed based on the best available
evidence by nurses and paediatricians, including one of
the authors (MD) supported by professionals respon-
sible for the national handbook for CHS in Sweden
[22]. The overarching theoretical basis of the interven-
tion is Child-Centred Care, which puts the child in the
centre and includes the child as an independent actor
supported by the family [15]. To be able to promote a
healthy lifestyle it is important that the child and its
caregivers are given easily accessible information [23].
In this way Health Literacy is another concept used for
the development of CCHD, as it attempts to meet the
health literacy needs of children and their caregivers
[21]. The BMI growth chart was used to help caregiv-
ers gain an accurate weight perception in order to sup-
port readiness for a healthy lifestyle [13, 24].

The universal part of CCHD

The universal part of CCHD contained, on the one
hand, a structured dialogue using eight illustrations
based on the most important modifiable feeding and
related practices associated with overweight in pre-
school children (Table I) and, on the other hand, an
evaluation of the child’s growth development using
the BMI chart.

The interactive illustrations were developed by a
professional illustrator and included animated char-
acters as a strategy to engage preschool children [25].
In the structured dialogue the nurse first introduced
each illustration to the child in the presence of its car-
egiver. Each illustration was then followed by an open
dialogue with the child and the caregiver to ensure
caregiver involvement. Finally, the nurse summarised
the conversation and recapped the health message. To
standardise the health dialogue an instruction guide
was made available, although the nurse was encour-
aged to listen carefully to the child and the caregiver
and follow up what was said. The universal part of
CCHD was completed by demonstrating the BMI
growth chart for the caregivers to show BMI develop-
ment and to identify overweight or obesity.

The targeted part of CCHD

Children identified with overweight and obesity
and their caregivers or other important family
members were invited to the targeted part of
CCHD, Family Guidance, taking place 1-3 weeks
after the universal 4-year health visit. The Family
Guidance is a family consultation with a solution-
focussed approach grounded on the evidence-based
SOFT [26]. SOFT is a low-intensity treatment
which has shown positive effects in the treatment of
child obesity [27]. SOFT empowers family mem-
bers to carry out lifestyle changes by themselves by
influencing the context of change through collabo-
rative family support and by adopting a normalis-
ing and non-blaming position [26]. The BMI chart
was used to identify habits that might have driven
BMI upwards and could guide family members to
choose habits that seem easiest for them to change.
Children with obesity were also referred to a multi-
disciplinary treatment team consisting of a special-
ised nurse, a dietician and a paediatrician at the
nearest outpatient clinic for lifestyle changing sup-
port according to regional guidelines.

Usual care

Usual care involved a 4-year health visit to all 4-year-
olds where nurses were recommended to talk with
caregivers about the child’s eating habits and physi-
cal activity. The professionals were aware of the
importance of promoting health lifestyles, but they
did not receive any specific training regarding over-
weight prevention as was provided in CCHD.

Data collection

Between June 2015 and June 2016 nurses working at
the intervention CHCs invited all 4-year-olds to par-
ticipate in CCHD. After the consent of both caregiv-
ers the age of the child, sex, weight and height were
registered directly after the 4-year health visit on a
case report form for children in the intervention. At
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Intervention care

Usual care

216 children participating in 4-year health visit

Caregivers to 13 children declined participation (6.0%)

203 children enrolled

582 children participating
in 4-year health visit

194 children at follow-up

9 children changed CHC (4.4%)

582 children participating
in 5-year health visit

Figure 2. Flowchart describing the inclusion of children.

follow-up, 1 year after CCHD age, sex, weight and
height at the age of 5 were registered. In the control
group age, sex, weight and height at the age of 4 and
5 were collected retrospectively from Profdoc
Medical Office for all children that had visited one of
the eight control CHCs for their 5-year health visit
between June 2016 and July 2017.

Measurements and statistical analysis

The number and the duration of the tutorial sessions
were measured and the scope of content was passed
on to the researcher (MD). In order to describe usual
care an anonymous questionnaire was distributed
among all nurses working within CHS in the south of
Sweden in May 2016. BMI and BMI standard devia-
tion score (SDS) were calculated at the age of 4 (base-
line) and 5 (follow-up). Each child’s BMI was then
categorised into underweight, normal weight, over-
weight and obesity using the IOTF standard defini-
tions [10].We matched the children in the intervention
group with three times as many in the register control
group to identify differences in mean absolute change
BMI SDS at the age of five. A two-sample z-test was
used to compare the mean absolute change in the
intervention and control group. As an important aim
of the intervention is to prevent overweight, we also
compared the prevalence of overweight at the age of 5
among the normal-weight 4-year-olds in the interven-
tion and control group using Fisher’s exact test.
Results were also reported for the overweight, obese
and underweight children at baseline but were not
subjected to statistical significance testing.

Results
Feasibiliry

Testing the research protocol in the clinical setting
of CHS showed that 203 children received the uni-
versal part of CCHD and 20 families in which the

child was identified with overweight received the tar-
geted part. A total of 194 children participated in
follow-up 1 year after the intervention (Figure 2).
The rate of recruitment was 94% and the rate of
retention was 95.6%. Of the nine children lost to
follow-up, eight had normal weight and one had
obesity at the age of four.

The nurses working at the intervention CHCs
received six tutorial sessions of 1 hour once every 2
months during the duration of the study. In the sessions
nurses were able to discuss and reflect on their experi-
ences, which made them feel more comfortable in
CCHD. They felt stimulated using CCHD and described
the illustrations as a way to gain the child’s confidence
triggering them to talk about healthy habits [20]. During
tutorship the nurses described how they considered it
easier to talk about overweight and said that the BMI
chart was helpful in explaining trends in BMI.

The questionnaire describing usual care was
answered by 229 out of 351 nurses (65%) working in
the south of Sweden and showed that many (55%) did
not have a structured health dialogue at the 4-year
health visit and the majority thought it was difficult to
talk to caregivers about healthy eating (>70%) and
overweight (>90%). Only 10% of the nurses used
illustrations to support the health conversation. Many
nurses showed the BMI chart to caregivers (45%
always and 24% often), but the BMI chart was seldom
used as a tool to promote a healthy lifestyle (0.5%).

Responsiveness of outcomes

The prevalence of overweight and obesity at baseline
(9.9%) was lower in the intervention group than in
the control group (12.7%). Conversely, there was a
higher prevalence of underweight (13.3%) in the
intervention group at baseline compared with the
control group (10.0%). Mean BMI in both groups
was similar 15.9 [sd: 1.4] compared with 16.1 [sd:
1.4] (Table II).
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Baseline

Intervention (7=203)

Usual care (n=582)

Age (years) 4.1x0.1 4.1x0.1

BMI 15.9+1.4 16.1+x1.4

BMI SDS 0.09+1.0 0.23+1.0

Girls 106 (52.2) 299 (51.4)
Normal weight** 156 (76.8) 450 (77.3)
Overweight and obesity 20 (9.9) 74 (12.7)
Overweight 16 (7.9) 65 (11.2)

Obesity 4 (2.0) 9 (1.5)
Underweight 27 (13.3) 58 (10.0)
Follow-up Intervention (n=194) Usual care (n=582)

Age (years)

BMI

BMI SDS

Abs change BMI SDS
Girls

Normal weight

Overweight and obesity

Overweight
Obesity
Underweight

5.4+0.18 5.1+0.14
15.7+1.6 16.0+1.7
0.15+1.1 0.31*1.1
0.01+1.42 0.05+0.44
102 (52.6) 299 (51.4)
151 (77.8) 439 (75.4)
25 (12.9) 100 (17.1)
18 (9.3) 75 (11.2)
7 (3.6) 25 (4.2)
18 (9.3) 43 (7.4)

Data are presented as mean = SD values or 7 (%).

**Each child’s BMI was categorised into underweight, normal weight, overweight and obesity using the IOTF standard definitions.

At follow-up there was no significant difference in
absolute change BMI SDS between the children in
the intervention group compared with the control
group: 0.01 [sd: 0.42] and 0.05 respectively [sd:
0.44] (p=0.23;95% CI —0.03 to 0.11) (Table II).

Of the normal-weight children in the intervention
at baseline, at follow-up 6.1% became overweight,
none became obese and 93.9% retained normal
weight. In the control group among the children that
had normal weight at baseline, the prevalence of
overweight at follow-up was 8.9% (8.0% for over-
weight and 0.9% for obesity) and 91.1% remained
normal weight. None of the normal weight children
in either the intervention or the control group were
categorised as underweight at follow-up. The differ-
ence in overweight prevalence at follow-up among
normal-weight children at baseline did not reach sta-
tistical significance (p=0.18) (Table III).

Of the 16 overweight children in the intervention
group at baseline, three (18.8%) had become normal
weight, nine (56.3%) remained overweight and four
(25%) children had obesity at follow-up. Of the three
children with obesity at baseline, all continued to be
obese at follow-up (one lost to follow-up). In the
control group 21.5% of the overweight children at
baseline had become normal weight at follow-up,
58.5% stayed overweight at follow-up and 20% had
developed obesity. For children with obesity at base-
line, one child became overweight (11.1%) and eight
continued to have obesity (88.9%) (Table III). We

did not calculate any statistical tests because we con-
sidered that 19 children with either overweight or
obesity was too small a number to compare with.

Of the 27 underweight children in the interven-
tion at baseline, at follow-up nine (33.3%) had
become normal weight and 18 (66.7%) remained
underweight. In the control group among the chil-
dren that were underweight at baseline, the preva-
lence of normal weight and underweight was 25.9%
and 74.1%, respectively, at follow-up. None of the
underweight children in both the intervention and
the control group were categorised as overweight at
follow-up (Table III).

Discussion

This study shows that CCHD is feasible on a small
scale. Nurses trained in CCHD were able to execute
the universal health dialogue using the illustrations as
well as the BMI chart to identify overweight. The
nurses felt stimulated using a new health conversa-
tion model and felt more comfortable in the univer-
sal part of CCHD [20]. They even performed 20
Family Guidances using concepts of family therapy.
In Family Guidance the nurse helps the family to
identify their strengths and resources in order to
empower the family and to help them develop healthy
routines on their own without frequent contact with
the health care system [26]. Although the number of
children with overweight was low, the nurses said that
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Table III. Development of BMI categories from baseline to follow-up.

Normal weight At follow-up Total
at baseline

Normal weight Overweight Obesity
Intervention 139 (93.9) 9 (6.1) 148 (100)
Control 410 (91.1) 36 (8.0) 4(0.9) 450 (100)
Overweight at At follow-up
baseline

Normal weight Overweight Obesity
Intervention 3 (18.8) 9 (56.3) 4 (25.0) 16 (100)
Control 14 (21.5) 38 (58.5) 13 (20.0) 65 (100)
Obesity at At follow-up
baseline

Normal weight Overweight Obesity
Intervention 3 (100) 3 (100)
Control 1(11.1) 8 (88.9) 9 (100)
Underweight At follow-up
at baseline

Normal weight Overweight Underweight
Intervention 9 (33.3) 18 (66.7) 27 (100)
Control 15 (25.9) 43 (74.1) 58 (100)

Data are presented as 7 (%)

the training and tutorship provided them with skills
to bring up the subject of overweight. This is an
important finding, especially since caregivers of pre-
school-age children do not recognise their children as
overweight and prevention may not be a relevant
issue [28]. The qualitative study describing caregiv-
ers’ experiences of CCHD indicated that the caregiv-
ers wanted to promote a healthy lifestyle for their
children and experienced guidance and understand-
ing. They felt the dialogue focussed on their own
strengths and abilities and created supportive condi-
tions for family members’ active participation in the
visits, promoting empowerment and strengthening
health literacy [21].

The present feasibility study did not reveal signifi-
cant effects of the intervention on absolute BMI SDS
change or the prevalence of overweight/obesity.
However, it showed trends in the development of
BMI among normal-weight 4-year-olds, which were
more favourable in the intervention. Fewer normal-
weight 4-year-olds in the intervention group had
developed overweight compared with normal-weight
4-year-olds in the control group and none had devel-
oped obesity. This trend, although not significant, is
important in an intervention that primarily aims to
prevent overweight in children that have not yet
developed overweight, and it should be further evalu-
ated in a subsequent adequately powered trial. This
future RCT will include evaluation of both the uni-
versal and the targeted part of CCHD as research
shows that health professionals not only want to be

trained in preventing overweight but also desire to
receive training in the guidance that is given when
overweight is identified, as they experience this con-
dition as delicate to address [29].

Another interesting trend was that a higher pro-
portion of underweight children had attained normal
weight in the intervention group compared with the
underweight children in the control group. This trend
might be explained by the fact that CCHD promotes
a healthy lifestyle for all children. A recent study
showed that both overweight and underweight were
associated with low health literacy [30]. The use of
illustrations in CCHD might be an explanation for
this trend as an attempt to meet the health literacy
needs of children and their caregivers [25].

One of the limitations of this feasibility study was
that there was no random assignment and that the
number of children with overweight and obesity at
baseline was too small to consider calculating any
statistical tests. Another limitation is that weight and
height were only collected prospectively in the inter-
vention group but not in the control group, and that
BMI was the only long-term outcome measurement.
The present study did not measure changes in die-
tary intake and physical activity, caregivers’ self-
efficacy for promoting healthy lifestyle and caregivers
feeding practices (Figure 1). These outcomes, how-
ever, will be evaluated in an RCT as well as the cost-
effectiveness, which is recommended [4]. Lastly, the
children’s experiences of CCHD, which are of utmost
importance in a child-centred intervention, were not
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evaluated in the feasibility phase but will be explored
during the RCT.

However, the study also had considerable
strengths: first, the theoretical foundation in Child-
Centred Care that respects the child, belonging to
the family, as an active agent in the promotion of a
healthy lifestyle which is in line with the Swedish
Patient Law [16], and second, the use of tutorial ses-
sions as a way to teach a new model. The tutorship
enabled the nurses to reflect upon and discuss their
experiences, which strengthened their confidence
and security in the model [20].

Conclusions

This study demonstrates that a child-centred, interac-
tive, multicomponent intervention for the promotion
of healthy lifestyles and for the primary prevention of
obesity for all 4-year-old children participating in CHS
visited by almost all caregivers is feasible on a small
scale. Effectiveness and cost-effectiveness of both the
universal and the targeted part of CCHD need to be
tested in a subsequent full-scale RCT before the inter-
vention can be implemented on a larger scale.
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