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Abstract

A strategy is needed on how to treat the growing number of obese children with the limited resources available. We compared the long-

term (24 months) effectiveness of therapist-led groups (TLG) v. self-help groups (SHG) for parents on changes in children’s adiposity and

dietary intake. The study included ninety-nine children (forty-eight girls) who were referred to obesity treatment (7–12 years, BMI z-scores

$2, attendance of at least one parent). Parents (ninety-one mothers, fifty-four fathers) were randomised to TLG aimed at increasing

parents’ competence to accomplish lifestyle changes (n 47), or SHG (n 52), both with fifteen sessions. All children participated in children’s

groups, and all families attended individual counselling by a clinical dietitian and physiotherapist. Percentage of body fat (BF) was

measured by dual-energy X-ray absorptiometry, BMI z-score was calculated by international reference values and dietary intake was cal-

culated from 4 d estimated food records at baseline and after 6 and 24 months. No significant between-group differences were detected in

the children’s changes in adiposity or dietary intake after 6 and 24 months. BF, BMI z-scores and energy intake were significantly decreased

after 6 months (P,0·05) in both intervention groups, and this persisted throughout 24 months without compromising the diet macronu-

trient composition. In conclusion, the TLG and SHG intervention groups appear to be equally effective in improving long-term adiposity

and dietary intake in obese children. Further research should be performed to clarify whether the SHG should be preferred to parental

group treatment for similar children with obesity.
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Interventions targeting a combination of increased physical

activity, reduced sedentary behaviour and promotion of

healthy eating have been shown to be most promising in

the treatment of childhood obesity(1). Increased treatment

effect is seen in programmes where the parents are targeted

as the main agents of change(2), enhancing parental leader-

ship, parenting skills and taking advantage of the parents’

ability to modify the shared family environment(3). However,

the most effective way to involve parents in these interven-

tions remains unclear and warrants further investigation(4,5).

Many studies on multi-component childhood obesity

treatment are too short in duration to see a significant

reduction in adiposity, but still focus solely on adiposity out-

comes and may therefore underestimate the interventions’

effectiveness(2). Measuring changes in health-related beha-

viours, such as dietary intake, may be an alternative indicator

of treatment effect(2) when the duration of the study is too

short to see the effects on adiposity. A systematic review of

randomised trials found that interventions including dietary

modification are effective in reducing the adiposity of obese

children, but details of the dietary intervention or participants’

dietary intake are rarely described(6).

The present study is a family-based child obesity trial with

different parental interventions: therapist-led groups (TLG)

and self-help groups (SHG). The objective of the present

study was to compare the long-term (24 months) effectiveness

of these interventions by assessing changes in adiposity and

dietary intake, by achieving changes in lifestyle based on the
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families’ situation at baseline. This is thus one of few trials

existing with assessment beyond 1 year(7) and the first to com-

pare the long-term changes in adiposity and dietary intake

accompanying different ways to involve parents in family-

based obesity treatment of children. Details of the dietary

intervention and participants’ dietary intake are described.

Methods

Participants, study setting and ethics

Children who were referred by their general practitioner to

outpatient obesity treatment at St Olav University Hospital,

Trondheim, Norway, in 2005–8, were assessed for eligibility.

The inclusion criteria were as follows: age 7–12 years; BMI

z-scores $2; participation of at least one parent; the ability

to participate in a group setting. Families were excluded if

the obese child was mentally retarded, if there was an organic

cause of obesity or if the child used medication that may inter-

fere with growth or weight control. No data on puberty stage

of the participating children were recorded.

The treatment was conducted in an outpatient hospital

setting. Only accredited psychologists, paediatricians, clinical

dietitians and physiotherapists with experience of treating

children with obesity were permitted to manage patients in

the trial. The present study was conducted according to the

guidelines laid down in the Declaration of Helsinki, and all

procedures involving patients were approved by the Regional

Ethical Committee for Medical Research. Written informed

consent was obtained from all parents. All data were analysed

anonymously. The registration number of the present trial

is nct00842777.

Interventions

Reduced child adiposity was targeted through gradual changes

that the families could manage to maintain over time, based

on international and Norwegian recommendations(8,9). The

focus of both the TLG and SHG interventions was to establish

regular mealtimes, increase the intake of fruits, vegetables

and other high-fibre food, reduce the intake of added sugar

and fat, conduct at least 1 h of moderate physical activity

per d and reduce sedentary behaviour gradually, towards a

maximum of 2 h per d.

The main focus of the TLG sessions was to enhance the

parents’ competence to accomplish the targeted lifestyle

changes. A detailed treatment manual was devised. A total

of ten sessions were conducted with the following topics:

expectancies and goal setting; communication about obesity,

diet and physical activity; daily physical activity; everyday diet-

ary habits; mastery and motivation; guidance and setting

boundaries; the role of siblings and the social network;

parent’s history of diet and physical activity; self-concept

and body image; vacations and birthday parties. In brief,

each group session was led by two therapists, and each

session included the following: a presentation of the topic of

the session followed by a group discussion; a discussion of

the homework assignment for the present session; in some

sessions also a role play on the topic of the session. A series

of written material, such as ‘fridge notes’, home activity

sheets and goal attainment sheets, was developed.

The SHG were based on the principle of mutual help,

derived from the participants’ own experiences and know-

ledge. A health professional attended the two first and the

last meeting to organise the group and facilitate group rules,

but did not offer any education or guidance regarding how

to reduce adiposity.

Stratified by the age, sex and BMI of their child, parents were

randomly allocated to the TLG or SHG intervention (1:1 ratio)

using a computer-generated list of random numbers. Both the

TLG and SHG consisted of parents from four to six families.

All children, regardless of their parents’ group affiliation,

participated in age-matched groups of six to twelve children

led by a clinical dietitian and a physiotherapist. The aim

was for the children to gain positive experiences related to

physical activity and healthy eating, and the psychosocial con-

sequences of being obese were addressed in a session led by

a psychologist. All families attended five individual counsel-

ling sessions with a clinical dietitian and a physiotherapist to

discuss the family’s progress and to define new goals.

The design of the study was based on the findings from pilot

studies from 2003 to 2005, suggesting that it was preferable to

have an intensive phase of 6 months at the beginning of the

intervention period followed by a longer and less intensive

phase of 18 months (S Steinsbekk and R Ødegård, unpublished

results). The TLG, SHG and children’s groups met simul-

taneously every second week for ten sessions during the first

6 months. During this 6-month period, each family also met

monthly for individual counselling. Over the remaining 18

months of the 24-month intervention, the groups met five

times at the hospital, and four individual family counselling ses-

sions were conducted. Each of the fifteen group sessions lasted

2 h, while each of the ten individual family counselling sessions

lasted 30 min. The study was completed in February 2010.

Outcome measurements

The primary study outcomes of the present study were changes

in the percentage of body fat (BF), BMI z-scores and dietary

intake. Data were collected in the hospital setting by members

of the treatment staff at baseline (before randomisation), and

after 6 and 24 months of treatment. Apart from the health pro-

fessionals performing the dual-energy X-ray absorptiometry,

it was not possible to keep assessors blinded to treatment

condition. A standard protocol was used to facilitate the

objective and reliable measurement of height and weight.

During anthropometric assessments, children wore light

clothing and no shoes. Weight was obtained by a digital

scale (Seca 930; Vogel&Halke) and height was measured

by a stadiometer (Hyssna Limfog AB). BMI was calculated in

kg/m2, and BMI z-score was computed according to inter-

national reference values(10). Dual-energy X-ray absorptio-

metry (Hologic QDR Discovery) was used to estimate BF.

A 4 d food record (three consecutive weekdays and one

weekend day) was used to estimate the children’s dietary

intake. Children and parents were instructed to register
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everything the children ate and drank during the 4 d period.

To improve the participants’ accuracy in reporting portion

sizes, a booklet(11) with a photograph series of thirteen food

items of known portion weights was distributed to the families

for comparison instead of weighing all food. A clinical dieti-

tian reviewed the food record together with the family at the

forthcoming individual consultation. Daily energy and macro-

nutrient intake was calculated from the reported food intakes

using a Web-based dietary analysis program based on

the Norwegian Food Composition Table 2006 (Mat på Data

5.1; Norwegian Food Safety Authority, the Directorate for

Health and the Department of Nutrition at the University of

Oslo), and was compared with Norwegian dietary recommen-

dations(9): protein (10–20 % of energy intake (E%)); fat (25–35

E%); SFA (#10 E%); MUFA (10–15 E%); PUFA (5–10 E%);

carbohydrates (50–60 E%); added sugar (#10 E%); dietary
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Fig. 1. Flow diagram of the participants’ course throughout the study, randomly allocated to the parallel therapist-led group (TLG) or self-help group (SHG).
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fibre (2–3 g/MJ). Intake of macronutrients was expressed

both as grams and as E% and fibre as nutrient density (g/MJ),

because children aged 7–12 years have different requirements

for amount of food, whereas the same macronutrient compo-

sition is recommended for this age group(9). Energy intake was

reported per kg of body weight and as a ratio of energy

intake:estimated BMR (energy intake:BMR). BMR was estimated

from weight and height using age- and sex-dependent Schofield

equations(12).

Statistical methods

The distribution of the data was found to be normally

distributed, and comparisons of baseline study characteristics

between the groups, and between-group differences for the

mean change in outcomes from baseline to 6 and 24 months

were analysed with independent-samples t tests, using

PASW 19.0 software (IBM Corporation). Within-group para-

meter changes were analysed using a paired t test. Statistical

significance was set at P,0·05. To correct for multiple com-

parisons to control the expected proportion of incorrectly

rejected null hypotheses, the calculated P values were

corrected for multiple testing by a false discovery rate using

the Benjamini–Hochberg method(13).

Results

Participants

The flow of participants throughout the trial and the number

of participants in each group from whom anthropometrical

and dietary data were obtained at baseline, 6 and 24 months

are described in Fig. 1. Of the 123 families assessed for

eligibility, ninety-nine (80·5 %) consented (forty-eight girls,

fifty-one boys) and were randomly assigned to the TLG

(n 47) or SHG (n 52) intervention. The retention rate was

90 % after 6 months and 81 % after 24 months, and there

were no differences in retention rates between the groups.

Not all children handed in their food record forms at

all visits, and it was of interest to see whether there were

any differences between the children who handed in their

forms and those who did not. As shown in Fig. 1, most chil-

dren in both intervention groups did hand in their food

record forms at baseline (TLG, 100 %; SHG, 96 %), and after

6 months (TLG, 76 %; SHG, 94 %) and 24 months (TLG,

89 %; SHG, 95 %). Regarding age, sex, BF, BMI z-score and

energy intake at baseline, there were no differences between

participants who handed in food record forms at 6 and 24

months, compared with those who did not (data not shown).

At baseline, the mean E% from SFA in both intervention

groups was above the recommended amount (#10 E%),

while the TLG’s mean E% from added sugar was above the

recommended amount (#10 E%) and the SHG’s mean E%

from carbohydrates was below the recommended amount

(50–60 E%). The mean E% of the remaining variables was

in accordance with Norwegian recommendations(9).

There were no statistically significant differences between

the two groups at baseline, regarding child and parent

anthropometry, child age, sex, energy intake and BMR

(Table 1). All but two of the participating children were

Caucasian; one child was of African origin and another was

of Latin American origin.

Changes during the treatment

Except for the change in E% from added sugar from baseline

to 6 months (TLG, 22·8 (SD 4·4); SHG, 0·9 (SD 7·2); P,0·05),

there were no significant between-group differences for the

change in BF, BMI z-scores or dietary intake from baseline

to 6 and 24 months (data not shown).

Table 1. Baseline characteristics of obese children (n 83) and their parents, participating in a
randomised controlled trial by treatment group and total group*

(Mean values and standard deviations)

Therapist-led group
(n 39)

Self-help group
(n 44)

Total
(n 83)

Mean SD Mean SD Mean SD

Age (years) 9·9 1·5 10·5 1·9 10·2 1·7
Sex (n)

Male 23 27 39
Female 24 25 44

Weight (kg) 59·8 15·6 64·6 15·9 62·3 15·9
Height (m) 1·44 0·10 1·49 0·12 1·46 0·11
BMI (kg/m2) 28·4 4·5 28·7 3·5 28·6 4·0
BMI z-score† 3·00 0·51 3·00 0·36 3·00 0·43
Body fat (%)‡ 40·4 3·8 40·6 4·0 40·5 3·9
Waist circumference (cm) 93·5 12·7 96·0 10·0 94·8 11·3
EI§ (kJ/d) 7317 1627 7499 1573 7414 1591
BMRk (kJ) 6670 1162 7051 1311 6870 1251
Parent BMI (kg/m2) 32·0 7·4 31·7 6·7 31·8 7·0

EI, energy intake.
* Mean values were not significantly different between the intervention groups (P.0·05).
† BMI z-score was calculated according to Cole et al.(10).
‡ Body fat was measured by dual-energy X-ray absorptiometry.
§ EI was estimated from 4 d food records.
kBMR was calculated with Schofield equations(12).
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Table 2. Measures of adiposity and dietary intake at baseline, 6 and 24 months of the study participants by treatment group, and changes from baseline to 6 and 24 months§k

(Mean values and standard deviations)

TLG SHG

Baseline 6 months 2 years Baseline 6 months 2 years

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Body fat{ (%) 40·4 3·8 35·7***† 5·6 35·6**† 6·3 40·6 4·0 36·2***† 5·6 35·6***† 6·4
BMI z-score‡‡ 3·00 0·51 2·78***† 0·56 2·82**† 0·59 3·00 0·36 2·81***† 0·44 2·83**† 0·51
EI§§ (kJ) 7317 1627 6454**† 1216 6694**† 1107 7499 1573 6693**† 1573 6701***† 1553
EI/kg 128 33·7 108·7**† 33·0 95·1***† 25·2 121·3 37·1 104·0***† 33·3 89·0***† 24·1
EI:BMRkk 1·07 0·28 0·75**† 0·44 0·78***† 0·31 1·07 0·30 0·91**† 0·30 0·83***† 0·27
Protein (E%){{ 17·9 2·8 18·4 2·9 18·3 2·8 17·3 2·9 17·6 2·8 18·5 3·1
Fat (E%) 32·0 5·1 32·3 4·7 33·2 6·3 33·4 5·6 31·4* 5·1 32·5 6·0
SFA (E%) 14·0 2·3 14·2 3·3 14·5 3·8 14·2 2·7 13·0**† 2·3 14·1 3·2
MUFA (E%) 10·4 2·2 10·1 1·7 10·5 2·1 10·6 2·0 9·8* 1·8 10·5 2·3
PUFA (E%) 5·0 1·6 5·0 1·9 5·2 1·7 5·8 2·3 5·4 1·9 5·2 1·8
Carbohydrates (E%) 50·1 5·1 49·3 5·2 48·5 6·7 49·1 6·3 51·0 5·6 49·0 6·3
Added sugar (E%) 10·8 5·1 8·0**† 4·3 9·5 5·8 9·3 5·5 9·9 5·6 8·5 5·3
Fibre (g/MJ) 2·3 0·5 2·5*† 0·6 2·3 0·5 2·4 0·6 2·5 0·5 2·4 0·6
Protein (g) 75·9 15·3 69·5 13·8 71·6 15·6 75·6 18·0 67·8**† 15·8 71·7 15·6
Fat (g) 64·6 23·3 56·1 13·8 60·6 16·9 68·6 21·3 57·4**† 18·6 59·5**† 19·6
SFA (g) 28·3 10·0 24·2* 6·4 26·4 8·8 28·9 9·4 23·7***† 8·1 25·7 9·1
MUFA (g) 20·7 9·2 17·8 4·7 19·1 5·3 20·7 8·2 17·8* 6·1 19·1 6·5
PUFA (g) 10·0 4·4 9·2 4·7 9·6 4·1 12·0 5·8 10·0 5·0 9·6**† 5·1
Carbohydrates (g) 207·3 39·9 180·0* 42·2 183·5**† 35·7 210·8 48·6 193·7 51·0 185·9**† 48·0
Added sugar (g) 47·5 27·8 33·7* 20·8 38·0* 24·1 41·8 28·0 41·9 27·5 34·9 23·5
Fibre (g) 16·5 3·5 16·4 5·4 15·3 3·5 17·4 4·5 16·3 4·6 16·0 5·3

TLG, therapist-led group; SHG, self-help group; EI, energy intake; E%, percentage of energy intake.
Within-group change from baseline to 6 months or baseline to 24 months calculated with paired-samples t tests: *P , 0·05, **P , 0·01, ***P , 0·001.
† Significant when adjusted for multiplicity(13).
§ There were no differences between the two groups at baseline, 6 months or 24 months calculated with independent-samples t tests.
kExcept for the change in E% from added sugar from baseline to 6 months, there were no between-group differences in change from baseline to 6 and 24 months calculated with independent-samples t tests.
{Body fat was measured by dual-energy X-ray absorptiometry.
‡‡ BMI z-score was calculated according to Cole et al.(10).
§§ EI was estimated from 4 d food records.
kkBMR was calculated with Schofield equations(12).
{{Percentage of daily EI.
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In both intervention groups, BF, BMI z-scores and energy

intake significantly decreased from baseline to 6 months and

from baseline to 24 months (Table 2; see Fig. 1 for the flow

of the participants). In the TLG and SHG, respectively, a

reduction in BMI z-scores of 0·22 and 0·19 units was observed

from baseline to 6 months, and a reduction of 0·18 and 0·17

units was seen from baseline to 24 months. Concomitant

with this, a 4·7 and 4·4 % reduction in BF was seen from

baseline to 6 months, and a 4·8 and 5 % reduction in BF

from baseline to 24 months in the TLG and SHG, respectively.

The dietary macronutrient composition changed, with mean

E% from added sugar decreasing (P,0·01) and mean g fibre/

MJ increasing (P,0·05) from baseline to 6 months in the TLG

and mean E% from SFA decreasing from baseline to 6 months

(P,0·01) in the SHG, but these changes were not sustained

after 24 months. In both groups, the reported mean E%

from SFA was 3·0–4·5 % above Norwegian recommendations

at all assessment points, whereas mean E% from MUFA

was 0·2 % below the recommended level at 6 months in

the SHG and mean E% from added sugar was 0·8 % above

the recommended level at baseline in the TLG. The mean

E% from carbohydrates were 0·7 and 1·5 % below the rec-

ommended level at 6 and 24 months, respectively, in the

TLG, and 0·9 and 1·0 % below the recommended level at

baseline and 24 months, respectively, in the SHG. The

mean E% of the remaining macronutrients was in line with

Norwegian recommendations. Apart from a significant

decrease in energy intake/kg in both intervention groups,

no significant changes were found from 6 to 24 months for

BF, BMI z-scores or dietary intake in either group.

Discussion

To our knowledge, the present study is the first to compare

the long-term changes in adiposity and dietary intake accom-

panying different ways to involve parents in family-based

child obesity treatment. The key study findings were that no

significant differences were detected for the change in

adiposity and dietary intake between children of parents in

the TLG and SHG. In both groups, the children achieved a

significant reduction in BF and BMI z-scores after 6 months,

which persisted throughout 24 months of treatment. Also,

both groups achieved a significant reduction in energy

intake from baseline to 6 months, which was sustained after

24 months, with an even further reduction in energy intake/

kg from 6 to 24 months in both groups. In contrast to many

child obesity treatment studies included in systematic

reviews(1,6), the present study had generalisable recruitment

methods, true randomisation, long-term treatment and high

retention rates, and a short-term as well as a long-term assess-

ment was conducted. Using BF measured by dual-energy

X-ray absorptiometry as an outcome further strengthens the

findings, as this is a more specific measure of obesity which

is more accurate and sensitive to change compared with

measures of only height and weight in children(14).

In the present study, no between-group differences in the

effectiveness of the interventions were found. It is therefore

possible that the support received by the parents in the SHG

may have been as effective as the education parents received

in the TLG, or the reverse, parent groups were not the most

effective part of the intervention. Similar reductions in adi-

posity after child obesity treatment conducted under a wide

range of conditions were found in a recent meta-analysis(2),

and studies using wait-listed controls have found significant

improvements in adiposity in the control condition(15). These

findings indicate that when some main components are

present, interventions may be efficient in the short term,

regardless of how treatment is delivered, and parent readiness

to change has been suggested as one such key predictor of

treatment success(8). The detection of obesity through recruit-

ment and baseline assessment may be sufficient, by making

families aware of the child’s obesity and motivating them to

change behaviour(16). It is therefore possible that the com-

parable improvement in children’s adiposity seen in both

intervention groups was a result of the parents’ readiness to

make lifestyle changes.

Children with parents in the TLG and SHG achieved a

significant reduction in BMI z-scores of 0·22 and 0·19 units

from baseline to 6 months, whereas others have found a 0·31

unit reduction(17) and a 0·10 unit reduction(16), both reported

at the end of 6-month family-based interventions. Few child

obesity treatment studies have reported a change in BF, but

one high-intensity, family-based 12-month programme includ-

ing exercise, dietary and behaviour modification has reported

a 4·0 % reduction in BF after 12 months(18). The 4·8 and 5 %

reduction in BF after 24 months found in the TLG and SHG,

respectively, of the present study is thus an interesting finding,

as the SHG of the present study is estimated to be much less

resource-intensive compared with the aforementioned high-

intensity programme. The substantial reduction in BF and

the modest reduction in BMI z-score may indicate that the

children acquired increased muscle mass. To our knowledge,

no study comparable with the present study has been pub-

lished on child obesity treatment with 24 months duration.

The clinical significance of adiposity reduction found in the

present study may be questioned, as one study(19) has

suggested that a reduction in BMI z-scores of at least 0·25 is

required to improve adiposity and metabolic health in obese

adolescents. A recent study, however, has found that even a

modest reduction in BMI z-score of ,0·1 is associated with

improvement in several cardiovascular risk factors(20), which

would make the results of the present study clinically

significant.

The present study focused on gradual changes that the

families were expected to be able to maintain over time, as

emphasised by an expert committee on obesity treatment in

children(8). An intervention period of 24 months should be

of adequate duration to see substantial reductions in adiposity,

whereas other benefits of behavioural obesity treatment (e.g.

weight-related behaviours such as dietary habits) may be

more noticeable in such a short term(8). In the present

study, a reduction in adiposity and energy intake persisted

from 6 to 24 months of treatment, i.e. 18 months after the

intensive part of the intervention in both TLG and SHG.

These findings are of great interest, as they could imply that

the participating families acquired important changes in

H. T. Hystad et al.1148

B
ri
ti
sh

Jo
u
rn
al

o
f
N
u
tr
it
io
n

https://doi.org/10.1017/S0007114513000056  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114513000056


eating habits independent of the parental intervention. In the

long run, these beneficial eating habits could contribute to a

reduced risk of childhood obesity tracking into adult life(21)

for the participating children, particularly if the children’s

muscle mass was increased, thereby increasing the proportion

of metabolically active tissue and hence BMR. Changes in diet-

ary intake in the present study are consistent with similar find-

ings from the few child obesity interventions reporting this

outcome(22–24), namely a decrease in energy intake, concomi-

tant with minimal changes in macronutrient composition.

The present study has some limitations. We did not include

a no-treatment control group in the present study and thus the

change in BMI z-score may just reflect the natural course of

the children’s growth. However, it is reasonable to assume

that both intervention groups would have been successful

relative to a no-intervention control group, as findings from

several studies(15,25,26) indicate that adiposity continues to

increase in obese children not receiving treatment. There are

ethical issues associated with having a long-term no-interven-

tion group in child obesity studies(27), and some have argued

that because an intervention is established to be more effec-

tive than the passage of time, there is little to be learned

from repeated comparisons with no-treatment or wait-listed

controls(28). Also, no information was available regarding the

puberty stage of the children, meaning that we had an

unknown ratio of pre-pubertal to pubertal children in the pre-

sent study. The puberty stage may have affected the children’s

level of physical activity; however, we have recently published

that the physical activity of these children was in fact

decreased after 6 and 24 months(29), supporting the belief

that reduced adiposity in the children in the present study

was mainly due to reduced energy intake. Also, the inherent

difficulties of measuring dietary intake in children are well

recognised(30,31), being prone to reporting error, mostly

through under-reporting(30), which increases with children’s

age(32) and with increasing adiposity(33), thus the present find-

ings should be interpreted in the context of some limitations.

It is nevertheless important to report dietary intakes in chil-

dren to evaluate which eating habits are amenable to

change(30), and using the same dietary assessment method

throughout the study increases the likelihood of systematic

rather than random errors. The estimated food record is con-

sidered an accurate dietary assessment tool(34), with the ability

to provide an estimate of energy and macronutrient intake

when reported for 3–10 d, including week and weekend

days. Comparing foods with photographs has been recognised

as potentially improving estimates of dietary intake in a

paediatric population(35) and is less burdensome for the

participants than a weighed food record(35). Despite the limi-

tations, we believe that the relative reduction in reported

energy intake is real, based on the observed reduction in

adiposity during the treatment period.

There is little doubt that cost-effectiveness will become

an increasingly important consideration in future health

decisions. As the two intervention groups in the present

study were equally effective, a logical inference is that the

least expensive intervention is the more cost-effective. The

potential resource savings of the SHG, instead of the TLG,

have important health cost implications. The SHG might

be the solution to the scarcity of health professionals in

primary health care. However, it is yet to be determined

whether the SHG are equally effective as other types of life-

style interventions. Based on these findings, we recommend

that clinicians should focus on the child’s energy intake and

explore the possibilities for reducing the child’s total energy

intake together with the family, focusing on both type and

the amount of food eaten.

In conclusion, the present randomised parallel-group

trial demonstrated that obese children participating in two

family-based interventions including TLG and SHG for parents

achieve equally positive, persistent improvements in adiposity

and dietary intake. Improvements in adiposity and dietary

intake were sustained from 6 to 24 months of treatment,

i.e. 18 months after the intensive part of the intervention.

This could imply that the children acquired favourable

changes in their eating habits that combined with a reduced

BF mass and a possibly increased muscle mass may contribute

to a reduced risk for childhood obesity tracking into adult life.

Considerable work remains to determine the optimal way to

involve parents to achieve persistent, cost-effective reduction

in the adiposity of obese children. Further research should

be performed to clarify whether the SHG should be preferred

to parental group treatment for similar children with obesity.
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